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<mTO, ### # to, to^t # 

^ ftT#R#T# WI a#!, TOgf# # ftlftl#, #TOT TJ3 Rs+HH 
ftf##, TOT# T# 3TTOT# #TOT TTHHlMH, TTOTOI fWW I 
<m<# to a#a, #totfr #m a# Twr#»R i 
-P refer w&mf: ?[5 ##tot, tor T#aro 

# #.#.TT?t. T# #3R #?R TO a#R I 

##5 : <9#d# TfHWeft, Wi ##T* 

( iic^l^g ) tsrftj ^ro diwfa* ### to ftrafro i toI 
ftratelrosz , tit# a# to ftraiRi ewi ftnrfro i 

q*kUH , RWT # TO# WT RT# # TO# TOTO TO*f 
TO# TO TftftP 1 !, WPRT t#T#R # TTTO R - 3 *# fTOT "5# 
Wt RT# TOTO to 4 # SPjfca ##?FT, #TOf#T ^T# # 

jfcM T g l # TOT tTOJft#TO # 3 ##3TTTOa#TT I 

#3 3||T # fcwfl: gfd# # «tiK' | i <=i , EI<m' j i, 

wfei»(|Mra 3W ftyftH), gfe# 

TO TOT R# TOTT#»R, ft# u it $ cl TO#Nf TO TOTI#TO I 
1# : TOTO a#R-#f#ft, #f##ffTOT t# 
yi44lPf«K #rm TOft#f to totirto i 

ft*### rppfte, HUft4 1^4 M.famT<14 , 
ftpjtefTOTgsf TOft#, 3Traf#^# ST^fa* 

■3TO#f I 

tiT^HIMl : TO##a ft#K TOTO UTOTftTOTr TO #TO#T 
T# TsCll#! ft# ?RT Tfpsr TO fR#TOI l 

#d t lll4ji : MpTTO , TO# 3fTOT-f#T TO #TRT, tfWlPTO 
TOTO TO#, TOTO # WfR## TO a# 7 ! I 

#TOTO # 3TTOTO # W#, ftlftFT M4# # TO# 
aft#*!#, 3#cT# T33 fTRftr aRTOR, tcT 9# a«T # 
y<W TO iHHftl I 

^TOftTO T^ Opl'jl ft## TO TJcTOTOT, f## , l l, Ml4 ! 
fro, ^cti, wr a# stttotor tort#, #r #r t#$pt 

# TOR# | R#g*T, 3T8TOT # #TRTT TO ft#TOT I 

#TOfTOT TOT# # ftR TO# TO ^TORT # 3TTOT, TOTO 

■froftl, #l-^ r #RTTT TO 3STR # TO# TO 
■^^ST^TOI,#«iT#' ##TTOTOTON I 

tsft r^sjot to Tin to# # fro# ^ '+«je< to to# i 

(^) WTTO«PT,1^R, t#^ttt5TO?TTORRTO^(TT 1 
TSH TOSR 

#TTO : TOTO TO dTO 0 *. f#?RT TO#, 4?iiPi c h-M4TO 

# ftnsro, toto # to4, #tot, #tto to ftron, ttoh 

ay*iT # ftR wiO'T # #TOT TO (s'*H5 r i I 

q^Hrl TOTO : TOR, TTOPT TO# # ftT^ RTTO-TO7TTO 
TO iTOTO TO '3ftW n T,#W, 9WTO TOft TO 3TTOTO, 


TOTO#, #TOTlf#T TO S?#l (RT#3t ##) TOft I 
3RJTO TOTO: TO^ RTOTO '5RT TORR HM# TO 
to ftr«rftR, Taro yror# ^ ^udi# to 
TOTTTO-TT ftRr, 3T5g#TOR TO ftTOR, TO# TO 4# 
TO# #TOT, ‘TOKTOn, TOW# TO TfTTO, ^R-TOTRI' 
3 TO#fTOr? TO TO# I 

ftirf# TOTO : <j41 TOT3 froU'M, «m*i lft#TOT # Rn^ 

TO##, iR^TTOT TO TjTOI < +)H, ■g»MR-TOT#TO#TO 3 #-' 

toto. , Tor rdv^roi to troror # fttfror, ^t-^to-ri^, 

'TO^(q(4)' l 0 #1 TOTO i 

Wl TOfcror : i. it. (TOTOTO®fe#fte3##fe), 

4-TO* #. (^RTRTOd #^TOd trr) 

TRFS), il. h). (4)ql^ krll'd) *j|h'I(1 "TO 

T5FR TO# ^ l4OT # TOT TO3 TO "JIFT, 

fHdi< u i, toTOt , 3[R'-to’to, TaR^trorr #tot, 

TOTO^ TOt (TO#'« TO TO : I 

Taro # snftftr aw : tito aTOroi, ■®=r # 

^TOt #T 3TOR TO ^5TO TO aw I 
Taro # # 1# TTR# TOTO I 
TOTO ^ TOTOR fttTO: TOTO, TOTO ^ ftRK, 

Itok # #tt, ^ froror, Iron torr # f# 

yiRHI^R, #T ^RW'ld TO>T, rgMI J fT<4 

TOK I 

#olPl«t> 5<4<iii : ##ftR> j4i'ii3Tf # Hi’i41^ tot# 

TO 3Ttq<H'i, "TO# TOTR #T ftlTORT I 

tstto #w 

TOW # ■gro fwr : TOI 3T#1 wt, 1952, WT 
ftrro, 1955, RigTO 3 ftrftro, 1961, WTOlftw 1985, 
TO# # TOftn# TOR# #g?T f#R, 1956 # WTO, TO3 
TOTOTlft^aftRTOftlTO, 1966,#sriTO trig#TO##RTg 
##T# 3TR ftTO T# ftPTO I 

to# # totto -grro 

TO# # ^TTO : ## #R ; ^R # TOTOTlftTO 

#fTOT, TOTO 2#T #TOTR, g^TO# 9# TOTO d#<+>T«l, g^TOT 

#fTOI#f, TO#R T# if#Tdl RT, TOTR # «gfflT #T#TOT, 

g4ror # 3mnr5ci toto, # ## ^4 g^RT 

aft#TO, g^eRT # ftri#M ^K# To TITO 3TOTTO, TO=T ^TOT 

#ftznr, ■gror urto 'tot#, TOa gror # hh4# 
to qVi^n, grTO-aaro# #a# # aiaftr#, TORftar 
gror #tto gror #ro arftm, gror tt#5r, 1|a#a 
#a#a #qftT#, grro a#TO f gror #### # 
gfirro i 
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WET (fas 3 -tfas): facm fa fato, fa 
rTfa, TIM fa ffaR Wife fafa fa ffa 

3JMT Mfafa fail xf w^ffan HRTT t, 3JW«PT wfa, 

fafarfanfanPR (tHfal$ffa 3fkfaffafa) , 
sijfahr fa sf^m, fafa fans 3 fan* fa faro, 
F^fifnfar, ^ffafan ^ fat 3 fate? fa fa ^r«H 
*jjr«nfai *ST STjfaPl I 

* 3TIW WET : OTHIfaiM fatf, 3M4><<T fa ffafaffaT, 

3dHm«M« Pifai H*r, hhth fa HTlfat, ffanftrfv fa 
faHTO, 3fHiq5>url fajrlfa TPPFT fanfaf fa TJWI, 3Rfan 

fa faifar, «fa m ffa, mt to, nra fa fa 4 r 

far R sfa 3PM, HH1H TIWI, fa^VH fa ffafan 
twi, hhih fa fa sr fa nlw i 
fafa <5 MIR fa TTTfarr fa I 
fastrjffa fa faHTrrffar fa: fafafaffa fa 
^IfaPfaftw, far fad im i wi i <f ywHHsr fa ftfa imw , 
fal farffal fa farffa SMTRT, MHI fa 1fafa»F fa faffaf, 
srq nm fafar fa sfa nnn, famre fa tw i 

TIMnMHTHT (nrfaDrfafanMn^niRRffaRT, 

w c t>i*ii mht*it h> *m<»> fa mm xjnfan t 

faf t? fd*sMI fa THR«I I 

fafa nfa fa hTthsh 3 tjtw ^ faffa ufa i 

Hftftre-II 

fefa fat Mfa TRWTt HHIR-M fa^T M Tr^gTR 

fan Hjfa Tfa HR -HiflM I 

(8fa WraftrffaTT, 1961 $ 3Rffa) 

(h>) ftrifa far nffar : 

fafaffaR: tafa^ffa^faffafafaMRTfafRR!, 
sronF-ffaM rafr fafafar fa 3fara fast 3 

ratfa rtht, fa far nfam, ffaintfaRn nfafa, fans, 

W, &HHT, PbWf ffatfafan Rfaf fa I 

fam+IW TO: ffatf fa faff! fa OTR fa fafa 

fas-rare, TO, TRR RT MR, fat M fan, fafarfrfa, 
Ifa ^ 3IMT, TTHinH HR, Rjffal, MRS FfH tfas, ffalM 

^ RR^fa, mhmr ffar fa fan, farter, fasts faiM, 
ffafa-fe^lM fa Wfa Mfafa MW, far far Mlffar, 
far far ht^ fa wtt, fsfa+ faster fa 

fafffa TRmM, *tr fq+fa<J M^tte, TJTajT Hj "H5<^ I 

"M3M fa fa^M fa Ifamf: FRT atfqfas, 

fq^i Tlifcld 13^ M fafa Tprfafar 3fafafait > ■^jfr-MTT 
fa MIRMTI fa WH, TORI TOjr M TFSfapT, fa 
ciTfra-fa'faPT, ■qrfa jrto, 'qfa fa wu, Mn, 
sfaiMM fa wit, fas trrfcn fa afaafa, fatR, faz 
fan Mfafar (wfa? Mfa, fafa fa fa mr> 


ufao, <WK*<TI fa titthi, TIM (M^fa3RT) fan 
w, iramra fafat (qi| 4 /^ci fa ffai, ^ 5 /^^ 
fah> siiPm, Tfan ^z, fan fa, fa fa fa ttm . 
"sfr faffaf), Mfar, wRRfatra fa farafaffa Mfa, 
fa-fe fafa fa ftsra-xfafa, faifa ffafafa: ferfa 
tfan, ^ 1 

^ra-fafar fa nn-ftNi m tfam far ^fa ^ 
■ffa fa faffan fa 3 i?rwir m fah, ffaiM 

fa TRMl M wrffa, fa€ IfatTM fa afar ffa? M 
ifatwr, fa sffa, fan fas, HR fa TOnt, fa RRT 

fafan m faiM, fa tfafatHRn falfan, nnn mrffa, 
pi fan, fa, fa, TOI Tfafa fa wffa Hfa fa 
• M 1 H), nxq wrffa, TR faHH I 

fttfafa M fatn fa TSr-TQM, ffafa Mrfa 

^ ?rafa sfafisHi ^wht, ^ MR I 

nn ^ «fa ^ fa, ■ain-MiM fa faenR^ 
nrafafaf, Hnfa, hist farar nra 1 

(nr) ntflfa nfafa 

n£e* sms fattfansr, iimi§ 4 . fatfag, 
faffar 1 

nfaf m ftf«iti, fara tfaiM, Ifan rmt ^ far 
P Ifafnr, fanrt ^i mi^s, fan fa fan nnn, 
nfar 1 

toi fas, HIR fate fa ttspi* Mrafaf ^ fa 
IfalTO fa TORTTO ^q-teT, WR MFS, t fatfas' l 

Pfa, sfan, snfate hm fa, %, far h*h hir, 
faraf ^ fain, fas fa fafa-wr, fsfrs fafa?fat-w 

M RTR I 

H?fli t^h TOifanm vffafar 

faf xf Rifat falMH SR«Mn : TOR, fafal fa fa l cH , 
faWT falfaf, fa Htfal M TR-TSJIH fa wfa, alfalfa 
( faR iron, fa hr far, snfa far), fam nniffaf (fae 
fanr, fa fanr, fan fas fasr, fi i fan Mfar, 
RMRRfan fas RfaR, -qifa Mfar), Tfarr Ifafa, hr 
(ffafafa, faro, fateafaiTnfaj.Ffan^xnrf^fa 
fater Ifasn, fafa Mfa, nfar far fafa, Rfa cfjR, fa 
ffalfa fa^Mnz Tfa TOR (faTfalfaR),fa> faffa 
fa grw fafaf, TH-tfanfan faMiM (far fasn 
5 "vni 5 ’i), 3fa fasffai mrs, tn fan ntffa mfs, 
twi, nn 3 tom (hist far) m ffafn, 3Rfan nn 
faisrar, fan, nn-HHiH 1 

fafaranrs nfafa : mrs stn ifai fa hhihs, nfa fa 
nfanra, far, Tfar, fafar, fa hum, fa*R, fa far, 
fa*r, fan nte, fas fan-fafate, Tfar, fan rm 

(Hlfa^faRj) HIMT n TIS[~TMH I 
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3tf*roffa<*D : tor? "cf Trf^r an toirt 

Tpf.f^R 0 !, tffe'Md TO ItoTO fa?K u i, TO-lTOR «R*TOf, 
#zt wf, TOir, froa-fror, MUforo fTOi|&, 

uavw ft^, THf%3-TOvr, TO to^ afro, fTOi TOa, aTOr 
ITOa, TOrfTOa, Mffod aTOs TO TO* TOn, aT?a 
TO nld' i, w j+.IhFh'W, 2fTO, aiar TOrt 

m&Hi , ?<rir^d n?a TO Hfc troTO, aro TO 
Hanaro, a^-aiaa> (M +-**zO tffcraf, aisftRfr: 
fTOfan ar nf<R5 fa^TO at torr fWw, 


afTOl, aflflR, 1 ^^ l»H«Ml'*K TO T?rsfTO> tjmt, oi’fl *f 
^ftTOtn aaran TOf an TOR i 

TORf 3 aifga, ana, fa^n TO afTOs TOI ^ f^K 


totrt i^af tTOr, ■g^ir ^ 1 

TORf if fcraror: aTO.TOrc hi^Pti (tor <jh«i>< u iT an 

trqlcrH) I 

7gn=rf 3 frotat, anTOt TO «*>ci ^g-^nara «»iid1 i 


TOrr 1 TO : RRf TOta-^ftHl, 'tifdalFwi TO 
jjrim rt^ht, affftazf an wwi i 

^IhThI : miVTO fTOTOi, rto aarfTOf an TOaTO 
TO a#i lafa urt TOTO? an Pi afar i 

■TOrr TO 3 trr aft wTO, f^rt^r fafTOi TO Raft 
qfUflHlct, SfTOaf TO fTOWl HW>dH, TO TO ^anf TO 

yniaf an laTOn i 

tTO I TO t TOfTO fn*TO an JJjrW+H, ftTO aRR I 
^Rfar, w, to an^anq aft »i«hi 4 , % "gTO 
TOsri TO TOrot i •* 

ntrofTOi tohT ^ TO^ wit to ^<whT ^ uanr, Ran 
PrH , TOl-tia, 'H£K U I TO TO*9°I, TOR ^wff TO TOfflaf 
it f5i fawn, TOsaaff ^ ariTOa TO anTO i 

wi to tor aTOf ^ PrW if an win i 

(tt) Tan n#i, f^rara, TOfarR towr TO *toto 


(n.)'*nfa'«^ , t: 

ana : ftan to ^ aiw TOaror, to aft 

?aaiaf i 

i ^ TO j to ^ frora, w?, RTitaa TO TOaroff 
anaaa i 

afWta tor, fiMtli* arroa, ^i3rf aft ^tafifn, Rta?d 
^raafta TOafa i 

Tiro!: ^ja to anre atroi TOfem, ^ tad a^?m, 

Hi5sKt^TP-dT> TOlt^T I 

fii at 4 l d i $d : 3n^fnar araftetffeg) faakldt^, llfira 
TO ^ afWfan tor, taal^ldi^d Raffia, ^ a>d4><rt*H, 
TOaffit^f a^ wrof, t^an aroftaa, TOiat to aaroit 
ymal^n, ai^t«iai4ldi§i, 'h^-CIhTs? frofro an fe«&^, 
aroi ^ar| f¥a ?ri ^ taatro iaafro, tafW?t i 

c^ald'n : ‘dafd9 yMa>< u i, ^afroi ^ wk, an^ aft 
f^rvlMdnX TO anan aatn, a>-^R J i aft tafror, to" ftsron 

fafaar, tofA TO aj^iat ^ad Raiataa i 

twtoT an aata, ^nRiar afa to TOrrataa i 
Prafror wi 3 

aft. at. to TO ^tror ^r an aata i 

totoi, TOTOt TO w ar^ to 3aaa an4 

froit'an ^roiaa? i^?aita ^ tot ar taai : ®^t 

aid aRt in an4 tor? at ^a^fn, afetTOr Mat ^ 

#totr ^t tot fraton 3 3 ^st ^aR an aata i 

^ tottoto ^ ^ anrd to TOffaror, 

arofcii ama (top fTOV-O. to ^ faro, fftaf 
an aroTO aaialaa, ftaft^m an^Rraf an TOiataR i 


W 

TOn aaan : 

aftaa: ^ifw-aa'an ^ ftrsro, aa‘aa ^ a>i4, atam, 
yii<H to faaro, tor asjaf ^ totot totot t 

aTTOR TOTO : TOR, aiTO-H«lTOff TO 1^TO?T TO 
atwi, Itor toto, ^ toTO, ftwia ftiawa, ■arfrota 

TO ftroff Tf^aataai i 

^raiTO toto ■: TTOTO-afron, SFjqiftgTOT to faaroi, 

3rafa to aW 3rafa atanr, acairoai to ?^to tor i 

aafaro aaan : tor aft^r aatan (atatetro) to 
tnaror, iTO- 1 ^- (Macfe rh) , tor aatarot 
#3 ri, 3tr. aro am (to^ aa TO : aatara) \ 

tor fawn : 

■rairoa TO 73^ : 13171 3T P ? ^ nJIT > 1952 » ^ 

laaa 1955, aig tor fafwr 1961, tor aaro fTOa 1985, 
TORf ^ aatrota ancfta la^twi 1956 ^inaaR, tor 
R aaiftaraiamfiaa 1966,'^aRatroftai aig^TORt^ 
Ri^pt^ ai^ 3pa laaa to taan i 

TORf "tf TOaiTO gTW : 

TORf 3 ^TT : ^RT ^ anRT STtl 'TtTOTR TO 
aafaro, arota to aafaat anroT ^ f^taa, 
aft afa to' T^RT afa^ro, ^n ^ fa^ra anraf an 
nro 3TCEFR, tor TgMi "tf ^arr: ^ tor, atfroa fa^rfro to 
aft Pan aaaa, 5 ^rt afroro, aaaa Rn#, tor ■grai 
t| TTPiHfta-qaa>,'gMnia«R'cf aftaff ^t anitTOt, anroRar 
^MTTOITO TO #3! TO^RT, ^J1 tTOcR, ftTOk TO 
taTOta -HPiPj^T i 


UiSCtl ^-2 
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WFT, TJ3f wMt, jrfrrtqsf, 


T3HT H ’Jew rnft 3#^ ^ 4¥-4lc( tojfq, WIT 4>l?fi'*l 
Wl I 

trq ^HW)lHq|f*lR, tJR gqq «T?rraT i n 3 
^TET 3f*nq, tJR TJ^r TfcqfcFl d4<M u !, 

T f u HT (q^trlqur qft fafaqi, 3pq ^TR ^qrffrqf jjj $ -3^ 

sfatr, "dwim ^qw: i 

x'* 1 * 1 c^q^qj (etisfoi) : ff^rn WTO q? TTTCR4 frrSRT, 
MI WRr ttw I 

^nqf 3 WwJdl t^ef HR* 3 I 

^T5f 7faR.T(q toftHTR 3 TJTW ^ TrtqfeR -q^ | 

[TT. qli/tng/944/2009] 

^ h?r. wf, -qr grw ^y irn^ i cb ^ 

3?Eq$T, ^fr qftajr qte (mg) 

DIRECTORATE GENERAL OF MINES SAFETY 
OFFICE OF THE CHAIRMAN, BOARD OF 
MINING EXAMINATIONS (METAL) 

Dhanbad, the 4th May, 2009 

G.S.R. 60.—In pursuance of the provisions of 
Regulation 13 (4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and 
grant of Manager’s Certificates of Competency restricted 
to mines having Opencast workings only so far as they 
relate to Syllabus for Examination, for First Class 
Manager’s Certificate (Appendix-I) and for Second Class 
Manager’s Certificate (Appendix-11) is being substituted 
by the following :— 

APPENDIX-! 

SYLLABUS FOR EXAMINATION FOR FIRST 

CLASS MANAGER’S CERTIFICATE OF 
COMPETENCY RESTRICTED TO MINES HAVING 
OPENCAST WORKING ONLY 

(Under Metalliferous Mines Regulations, 1961) 

(a) Winning and Working 

Geology: Characteristics and classification of mineral 
deposits; application of Geology to mining; geological 
structures; folds, faults, fractures, fissures etc. methods 
pf exploration and delineation of the ore bodies; boring 
through disturbed strata; bore hole survey; sampling; 
estimation of cut-off grade and ore reserve; losses of 
mineral in mining; net smelter return (NSR) to mill and 
mine; mine valuation; quality control, interpretation of 
geological maps. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of production benches; ripping; types of 


rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design;* 
factors influencing blast design; deep hole blasting- 
calculation of charge per hole; ground vibration; • 
secondary blasting and problems of blasting side casting; 
environment friendly non-blasting techniques; safety 
aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; applicability of electric 
shovel and hydraulic excavators; cycle time and 
productivity calculation; estimation of equipment fleet; 
dragline operation; side casting; side cast diagram; 
calculation of reach; cycle time; productivity calculation; 
bucket capacity requirement; scrapers; types; method of 
work; push pull operation etc.; bucket wheel excavator; 
operational methods (lateral block, half block and full block 
etc.); productivity calculation; continuous surface miner; 
operational methods (wide/full base method, wide/full 
bench, block mining, stepped cut, empty travel back, turn 
back and continuous mining methods); conveyors; 
shiftable and high angle conveyors; mode of operation 
etc.; OITDS (operator independent truck despatch system); 
in-pit crushing and strip-mining; safety aspect. , 

Application of concepts of Rock Mechanics foe 
designing the methods of mining and strata control: Design 
and stability of structures in rock; design of support and 
reinforcement for open pits; rock bolts, cable bolts; wire 
mesh; monitoring of rock mass performance; mechanics of 
rock fragmentation; slope stability: slope angle, benches, 
berms, factors affecting slope stability, design criteria and 
monitoring systems; dump stability; dump management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency; total cost concept, 
safety precautions. 

Sources of danger from water; precautions to prevent 
inundation; water dams; water danger plans. 

Application of numerical modelling in mine design; 
application of computers in mine design and operational 
controls. 

(b) Mining Machinery 

Strength of materials; applied mechanics; fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles of 
steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
totals; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 
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Machine tools and workshop processes. 

/Material handling equipment in mines: Types, 

* construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winches, aerial rope-ways; man riding systems; 
comminution equipment; in-pit crushers; feeder breaker 
etc.; mine cars; track design and layout; super elevation; 
track fitting and safety appliances; self-acting.inclines; ore 
handling plants; rail wagon loading plants. 

Pumps: Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing with acid water; 
slurry, drainage; lodgements, stqrage, designs and layout 
of dams, sumps, pumping problems. 

Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring- 
main distribution; sub-station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; transwitch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariffs; power factor improvement; electrical 
drives and semiconductor controllers; selection of motors 
and starters; semiconductor devices; principles of 
operation of thyristor controlled^variable speed electrical 
drives; electrical breaking; earthing; flameproof enclosures; 
use of high voltage operational equipment in mines. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air; air compressors and 
auxiliary equipment; air turbines and air engines; efficiency 
of power, electricity and steam systems; safety aspects. 

Automation in mines: Armchair mining (tele-operations 
of mining equipments). 

Maintenance Systems: Monitoring and reporting, 
tribology - corrosion, planned maintenance, Preventive, 
periodical and total maintenance system in mines. Condition 
based monitoring and related maintenance system. 

(c) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and ranging, units of measurement in surveying. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 


Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; temporary 
and permanent adjustment of levels; problem solving. 

Use, care, testing and adjustment of instruments. 

Controlled surveys: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Field astronomy: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north. 

Surveys of flat, moderately and steeply inclined and 
vertical workings; traversing along steep working with or 
without auxiliary telescopes; 3D laser profiling of bench 
walls m opencast workings. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
poly conic and universal transfers merc^tor; transformation 
of coordinates. 

Geodesy: Geod, spheroid and ellipsoid; geocentric, 
geodetic and astronomical coordinates; orthometric and 
dynamic heights. 

Astronomy: Astronomical triangle; conversion of time 
systems and precise determination of azimuth by 
astronomical methods. 

Photogramme try: Introduction; scale of a vertical 
photograph; photographs versus maps; application of 
photogrammetry in mining. 

Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
out of rail and haul road curves, 

Sampling, and valuation of mineral deposits; reserve 
calculations. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations; determination of azimuth, 
latitude and longitude. 

Types of plans and sections for opencast workings 
and their preparation, care, storage and preservation; 
legislation concerning mine plans and sections; duties and 
responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 
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(d) Mine Management: Legislation: Environmental 
Management and General Safety 

Mine Management: 

Introduction: Evolution of management; theory and 
practice; principles of scientific management; elements of 
management function; planning; organisation and control; 
structure and design of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources for mining enterprises; 
leadership; study of traditional leader behaviour; autocratic; 
democratic and Laissez-Faire behaviours. 

Production Management: Determination of norms and 
standards of operations by work study; analysis of mine 
capacities and capability; production planning; scheduling 
and control; short term and long term planning; 
productivity; concepts and measurements? application of 
Ergonomics in mine operation. 

* Financial Management: Capital budgeting; techniques 
for mining project; project evaluation; pay back period and 
IRR; methods of cost analysis and cost control; breakeven 
charts; working capital management. 

Mining Environment: EIA (Environment Impact 
Assessment), EMP (Environment Management Plan), ETP 
(Effluent Treatment Plant), STP (Sewerage Treatment Plant) 
threat to environment from underground and surface 
mining, means of mitigation, treatment of pollutants, 
monitoring systems, water management; mine closure plan; 
R&R (rehabilitation and re-settlement). 

Economic Impact of Mining: Economics of mining, 
effect on community—before, during and after mining 

Materials Management for mining sector. 

Behavioural Sciences for Management: Conflict 
management; conflict in organisation; sources of conflict; 
dealing with conflict; organising for conflict resolution; 
conflict and growth; Individual motivation; two way 
personal communication. 

Industrial Accident: Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation: 

Health and Safety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation. 1961; Mines 
Rescue Rules, 1985; provisions of Indian Electricity Rules, 

1956 applicable to mines; Mine Vocational Training Rules, 
1966; other rules and legislation as applicable to opencast 
metalliferous mines. 

General Safety in Mines: 

Safety in Mines: Duty of care; occupational hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; frequency rate and 
severity rates; cause-wise analysis; basic causes of 
accident occurrence; investigations into accidents and 
accident reports; in-depth study into various causes of 
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accidents measures for improving safety in mines; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elements in mine safety; workers participation in 
safety management; ISO and safety audit; safety 
conferences; tripartite and bipartite committees; role of 
information technology in safety management. 

Ride Management: Theory and application, baseline, 
continuous and issue based risk assessment, how they qre 
applied to technical areas, risk management techniques, 
means of managing (minimizing or eliminating) risk, 
computer application and simulations, manager’s role in 
risk management, due diligence, application of risk 
assessment and risk management with reference to due 
diligence. 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 
of persons engaged in emergency response, investigations 
and reports: assessment of damage, mine rescue; mine 
gases and their physiological effects; rescue equipments; 
resuscitation and reviving apparatus; selection and training 
for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breathing in dust 
laden atmosphere; dust sampling and sampling instruments; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

\ 

APPENDIX-II 

SYLLABUS FOR EXAMINATION FDR SECOND 
CLASS MANACFJCS CERTIFICA TE OF 
COMPETENCY RESTRICTED TO MINES HAVING 
OPENCAST WORKING ONLY. 

(Under Metalliferous Mines Regulations, 1961) 

(a) Winning and Working 

Geology: Characteristics and classification of mineral 
deposits; exploration and delineation of the ore bodies; 
boring through disturbed strata; bore hole survey; 
geological structures; folds, faults, fractures, fissures etc. 
interpretation of geological maps. 

Opencast Mining: Opening of deposits; preparation 
for excavation; box cut, types; site selection; formation of 
benches; rippability; types of rippers; cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design; 
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factors influencing blast design; deep hole blasting; 
calculation of charge per hole; ground vibrations; 
t secondary blasting and related problems; non-blasting 
techniques, safety aspects. 

Methods of excavation and transport: Shovel dumper 
operation; electric shovel and hydraulic excavators; cycle 
time and productivity calculation; estimation of equipment 
fleet; dragline operation; side casting; calculation of reach; 
cycle time; productivity calculation; bucket capacity 
requirement; scrapers; bucket wheel excavator (lateral 
block, half block and full block method etc); productivity 
calculation; continuous surface miner operational methods 
(wide/full base, wide/full bench, block mining, stepped cut, 
empty travel back, turn back, and continuous mining 
methods); conveyors; shiftable and high angle conveyors; 
in-pit crushing and strip-mining; operator independent 
truck despatch system, safety aspects. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control; Design 
and stability of structures in rock; design of support and 
reinforcement for open pits; rock bolts, cable bolts; wire 
mesh; monitoring of rock mass performance; mechanics of 
rock fragmentation; slope stability; slope angle, benches, 
berms, factors affecting slope stability; dump stability; dump 
management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency; safety precautions. 

Sources of danger from water; precautions to prevent 
inundation; water dams; water danger plans. 

(b) Mining Machinery 

Strength of materials. Applied mechanics, Fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles of 
steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower, 

Machine tools and workshop processes. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winches, pumps (characteristics, motor power, 
capacity and calculations); aerial rope ways; man riding 
systems; in-pit crushers; feeder breaker etc.; mine cars; 
track design and layout; super elevation; track fitting and 
safety appliances; self-acting inclines; ore handling plants; 
rail wagon loading plants; comminution equipment; laying 
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of water mains; dealing with acid water; drainage; 
lodgments. 

Opencast machinery: Construction, {unction and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders: dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub-station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariffs; power factor improvement; electrical 
drives and semi-conductor controllers; selection of motors 
and starters; semi-conductor devices; principles of 
operation of thyristor controlled variable speed electrical 
drives; electrical breaking; earthing; flameproof enclosures 
and intrinsic safety; use of high voltage operational 
equipment in mihes. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air in mines; safety 
aspects. 

Autonation in mines: Armchair mining (tele-operations 
of mining equipments). ; * 

Preventive, periodical and total maintenance system 
in mines; 

(c)Mine Surveying 

Linear measurement; Instruments for measuring 
distance and ranging, units of measurements. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite: Modem micro-optic theodolites; 
measurement of horizontal and vertical angles ; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determination of true bearing 
by equal altitude method; tacheometry. 

Levelling; Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; temporary 
and permanent adjustment of levels. 

Use, care, testing and adjustment of instruments. 

Controlled surveys: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 
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Surveys of flat, moderately and steeply inclined and 
vertical workings; traversing along steep working with or 
without auxiliary telescopes; 3D laser profiling of bench 
walls in opencast workings. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

♦ National e rid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Astronomy: Astronomical triangle; conversion of time 
systems and precise determination of azimuth by 
astronomical methods. 

Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
out of rail and haul road curves. 

Sampling, and; reserve calculations. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations. 

Types of plans and sections for opencast workings 
and their preparation, care, storage and preservation; 
legislation concerning mine pjans and sections; duties and 
responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(d) Mine Management; Legislation; Environmental 
Management and General Safety 

Mine Management: 

Introduction: Principles of scientific management; 
management functions; planning; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources; conflict management; 
sources of conflict; dealing with conflict; motivation and 
two way personal communication. 

Production Management: Production planning; 
scheduling and control; short-term and long-term planning! 
productivity and its measurements. 

Environmental Management: Mine environment 
monitoring and control. EMP; mine closure plan; R&R 
(rehabilitation and re-settlement). 

Mine Legislation; 

Health and Safety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; Provisions of Indian Electricity Rules, 
1956 applicable to mines; Mine Vocational Training Rules! 
1966; Other rules and legislation as applicable to opencast 
metalliferous mines. 

General Safety in Mines: 

Safety in Mines: Causes and prevention of accidents 
and their classification; frequency rate and severity rates* 
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cause-wise analysis; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; risk 
assessment and risk management; cost of accident; safety 
management system; human elements in mine safety; 
worked participation in safety management; ISO and safety 
audit; safety conferences; tripartite and bipartite 
committees. 

Disaster management; rescue and recovery; 
investigations and reports; investigation after surface mine 
fires; fire fighting plan. 

First aid and ambulance work. 

Silicosis and pneumoconiosis; physiological aspects 
of breathing in dust laden atmosphere; dust sampling and 
sampling instruments; methods of counting and analysis; 
other mines diseases and their symptoms; prevention and 
treatment. 

Lighting: General principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

[No. Board/Metal/944/2009] 
M. M. SHARMA, Director General of Mines Safety & 
Chairman, Board of Mining Examination (Metal) 

*RR1R, 4 Rf, 2009 
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siara, wr («ng) 

Dhanbad, the 4th May, 2009 

G.S.R. 61. —In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and 
grant of Surveyors Certificates of Competency restricted 
to the mines having Opencast working only so far as they 
relate to Syllabus for Examination (Appendix-I) is being 
substituted by the following :— 

APPENDIX! 

SYLLABUS FORTHE EXAMINATION FOR MINE 
SURVEYORS’ CERTIFICATE OFCOMPETENCY 
RESTRICTED TO MINES HAVING OPENCAST 
• WORKING ONLY 

k 

(Under Metalliferous Mines Regulations, 1961) 

Linear Measurement: Instrument for measuring 
distance; ranging; chain surveying; errous in chaining 
and plotting; optical square. 

E.D.M: Principles of measurement; type; 
corrections; selection of instrument 

Angular measurement: Prismatic compass; 
bearing of lines; local attraction; magnetic declination. 

Plane Table Surveying; methods contouring 
using plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; 
dialling; loose and fast needle surveying. 

Theodolite : Modern micro-optic theodilites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment. 

Levelling : Levelling instrument types of 
levelling; booking and reduction methods; temporary and 
permanent adjustment of level; geometrical, trigonometric 
and physical levelling; characteristics and uses of 
contours; methods of contouring; traverse; co-ordinates 
and levelling problems. 

Tachometry: 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Use, care, testing, and adjustments of 
instruments. 

, Field astronomy : Astronomical terms; 
determination of true bearing by equal altitute method; 
Gyro theodolite; principle and determination of Gyro north. 
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National grid: Map projection—Cassini, Lambert’s 
polyconic, and universal transfers mercator; transformation 
of co-ordinates, vertical projections; mine models. 

Geodesy; Geod, spheroid and ellipsoid, geocentric; 
geodetic and astronomical coordinates; orthometric and 
dynamic height. 

Astronomy : Astronomical triangle; conversion of 
time systems and precise determination of azimuth by 
astronomical methods. 

Photogrammetry : Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetry in mining. 

Theory of errors and adjustments; Causes and 
classification of errous; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

Traversing along steep topography with or without 
auxiliary telescope. 

Area and volume calculation; different methods 
and their limitations; earthwork and building estimation; 
laying out of rail and haul road curves; determination of 
azimuth latitude and longitude. 
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Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Development sampling; Channel and block 
averaging milling widths; observe plans. 

Types of plans for opencast workings; their 
preparation, care storage and preservation legislation 
concerning mine plans and sections; duties and 
responsibilities of surveyors. 

. Geogological map reading. 

Application of computers in mine surveying and 
preparation of mine plans. 3D laser profiling of bench walls 
in opencast mine. 

[No. Board/M etaL/945/2009] 
M. M. SHARMA, Director General of Mines Safety and 

Chairman, Board of Mining Examination (Metal) 
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fNto * pip ^ ^ d j^4, d 

PP *sHd PftfwffPTf tr ‘3-|ct > f 3IP1P, , >J— t p4Tp 'ds'ltuiT 

^ smra sfal # phIv ph p) 3m ^tt pp 

■Hiqqrdj Pi <jh[4| 1 

gRfP fW ^ 3TTPRH pp TTfPnpT P' pfc rfa pq 

pp 39P|[«|fll I 

Mlt aRqi ^ PP fafapf, PTfapi pp FRtfP 
TlP 3trT f^let‘1 pp «ciiReu, TTf^T pp 'fn 

31H TIs) PH TPf-THIP, 3FF5 plpprfppf, 

^ P[PR P*[ fpfPpi, ■jjPtpr | 

pp ppq pp' # p# p t pp 

WcWi \ 

fPt^'ld^l pp T^-T^IP pp pqqtq, 

I^tp pp «PtR3p, fnptnfpm 1 

’JPP ^ «IP<i p) TTtrT, 'ppt-'prpp pp TTPIPPHT 

p>t ^5 ^npprfppf, pip, pht nnp ) 
PP3PI pp 4 ppRppi , fPfpp pppt pf) Pt i pf^p; 1 
pfeftpi PP Mw I 

wfpfppr PP#' Pi) pppt 1 
(P) T3FR p#pfl ^ PSPT : 

^ 3ik pfppp pp 4f pppp 

fpfap ppfN) pp ppW, ^rrce fih t^t, Irq?, 

THT, qfe tTT, #PT, 'a^j 
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First Aid. 


H’fct 4>TiH3W Rl^R, (*f^l 

T^’ -qrf%7T ^g>) 73PTf 3 W dlRlfcF ^ 

^■srafri i 

a wif 3 fop =pt <jm 4K ^g ^ra*nfon i 
foriR U^TR e£ Rq, WR ^ ftl4M ifo HriW, 
tp Wt6 I 

ipf ■JlWll-i, ?f#5t ^ R^R, Tfa Wf* tfo 
dl'klHlferi, ^9> yj+i'l ?’ c kHI?H, *jfora ^ ait’ 

^eif its, i*31^, wpt vs-vm^ T& M«R, 
fanfrO f, ^ TIPF!, *MtSK Rfwi. lltllHW folR, 
3-rcpfat! 31^, Ri).d4<d! 

(jiro tp -qfiaffo wif 3 Tg^fl R## *fr tR«t?H, 
OTR, yfofr RR HRlH3im ^ IcIR °qqeK *)Rai3 I 

[U Rt^/mg/946/2009] 
TJR. tnT. 7fo, t3H : g^«JT HeiRt^i^ 

RtfoRte (Rig) 

Dhanbad, the 4th May, 2009 
G.S.R. 62.— In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and 
grant of Foremans Certificates of Competency restricted to 
the mines having Opencast workings only so far as they 
relate to Syllabus for Examination (Appendix-II) is being 
substituted by the following :— 

APPENDIX-II 

SYLLABUS FOR THE EXAMINATION FOR MINE 
FOREMAN'S CERTIFICATE OF COMPETENCY 
RESTRICTED FOR MINES HAVING OPENCAST 
WORKINGS ONLY 

(Under the Metalliferous Mines Regulations, 1961) 

(a) General Safety and Legislation 
Duties and responsibilities of workmen, competent 
persons and officials (excluding managers, assistant 
managers); discipline amongst workers and control of staff. 

Provisions of the Metalliferous Mines Regulations, 
1961, relating to mine workings; explosives and blasting; 
haulage; precautions against danger from fire, dust, gas 
and water and of other provisions and Rules, the 
enforcement of and compliance with which is the 
responsibility of mine foremen. 

Writing of reports required to be made by mine 
foreman under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 

<665 OXjo^-q 


Sanitation and health; miners' diseases, their . 
symptoms and prevention. 

(b) Methods of Working 

Nature of occurrence of mineral deposits; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geological disturbances. 

The purpose and utility of boreholes in estimation 
and proving mineral reserves. 

Opencast methods of mining; mechanized and 
manual methods; deep, hole drilling and blasting; shovel 
and dumpers; dragline; bucket wheel excavators; surface 
continuous miner; benching; maintenance of haul roads; 
other safety precautions; methods of reclamation; dump 
management. 

Suppresssion and treatment, sampling and analysis 
of mine dust. • 

Safe handling.and use of explosives; deep hole drilling 
and blasting; safety precautions. 

Sources of danger from surface water; precaution to 
prevent inundation and irruption of water; water dams water 
danger plans. 

Gates and fencing, different kind of fences. 

Inspection of opencast workings. 

Reading of statutory plans. 

(c) Elements of Mining Machinery 

Safety aspects and safe use of different kinds pf 
machinery used in mines e.g. blast hole drills; rippers; 
scrapers; shovels; draglines; dumpers; road graders; 
dozers; wheel loaders; bucket wheel excavators; spreaders; 
surface continuous miners; brakes (including service and 
parking brakes); gereration and use of compressed air; use 
of steam and internal combustion engines in mines. 

Use of electricity in mines; safety precautions 

Haulage and transpot; types of haulages; rope 
haulage and locomotives; self-acting haulages; haulage 
roads; rails and tracks; their maintenance and inspection; 
tubs; signaling; safety devices; codes of practices; traffic 
rules; unsafe practices; derailments. 

Different types of pumps; principles and use of 
siphons; drainage and water lodgments. 

Code of practices for transport, installation, use and 
shifting of opencast machinery. 

Belt conveyors and safety appliances. 

[No. Board /Metal/946/2009] 

M. M. SHARMA. Director General of Mines Safety 
& Chairman, Board of Mining Examination (Metal) 

tpritK, 4 2009 

63 — *ng 33R fafolri, 1961 ^ fafow 
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WW mm ■'Tfafl ^ TRRR Up OTl-Tl JRR P& 

^ -tflforii, ptf pp; - 3^1 XFTOf Trffar ^ TIT3JRFR, 

3m M <£ (q fip^re -i) up ig#j 

^ (qftfTiR-n) k i ^ t^srt 
Pfrct ■sffiiwifer fe^rr ■snm t :- 


• VA1SAKHA26, 1931 _ [Part II-S E c3(i )] 

<hW«€, hz, ^ir, pp 

f^, XW xfarT, tfl-4ewifw ^nxe ), qn^s , 

^'Txn ftsfe, SlfU-rdR pz up 
^2, XW ^d 'n[q*i, °di<ti qi(oi<i faPsff 

3fW^, fttp rT*TT TTJf tort# -pjrf^nT wncfl, 

sq-qiRia, tirflq, ^R-xxuqftqp ^-xxnqtor up RTf*rafcr 


U8W 7*fsR» XNqPtni wmi-tpr i|0$fT 7T 
HT3 »rt>U 

(*Jnj ir Wm, i96i ^ airTffff) 

(• ^») t^Rq THT5 ; 

^4-Iii^ii: dfi-jr Prciftf qff -f^f^riiq Tjq • 3 ^ 
^ ^T 3RR, f^R ^d 41 W | ^ 

3&RX*, ffcTTXf J&fc, 3FTOF-f*TOT 
H«wiKlttxi1 ^ fafaqi, 3T7MXTHTT kf wtfFT 

^nr, ^ft, 3*-4[dq, ■gkrsr-ft^ qR a tfqr 

M ^T 313RR Wm, X5FFT Tf p=t fea up 
Tn ^ ^ ^ T^dii fe=f, 'SfR TjRq f-f^i|U| , Tjomi 
kiwr, fk^dl^l^d srreqj 1 

^r ^rlmr : amadg s qn 3vrfw 
^R'hd up ?re, xrfee, 

ri«k ^Wf%, tkf%q qfl fqfMf, 'SFigqrr, 

^ Tf UP HlP^T fxrfqR, -SRtf^FT, 

3Pi fa?K fafaxff, Tine ar?«n4, ^sf 
«fqv ?wA, nefliw IIrto 1 ^rnf ^r fq^w tr^ 

^3U3S, tjjff T& vjfqTTtT csepiwi^ W9S *fq TT*ff ft? 
q i £ H ^ ffl«M« i^‘ iterra? Tfci t 

^ ,|(T ^TT M«RT, fk^ra T3P f^sfd (•Ktfqrj) 
ftrMf ^r -^er t£? ^ 3rqi%r ^ ?m ^m, Wprt 


BTR-iFnf^if ( ^f ^ fanpi up pmz 
A^iPwf -afl^P ■?[ V^ld f*vi(q[»1, faiqfl 1^| 'SWr^VR, 
TTfk-a^ irq km, -fa ^ 

^ m fen^T T^' ^ 3TTSZ, -QSPT ?RTT T^' 4f^r | 

VR: knH ^ WlrRl pai T rU-R 

^nro-^R, 3TOT, T»TR w, 3ffT f^r T| 

Ikn ^ h*i»k, ^>t 3mRFi pp 3jwr ^g>, (^[^i | ( 

«di^fkr^R, ^ -qpPFT, r^d7 to, 

I^wU-t, Is'ju^, ^ wfei w& ^ 

<?>Kq, > s ^ Hf?T FfR^rsf 7 FRT, 'jfk-'^R, 

Ts^w rq wk’t T^f twwte ^-'NnFr ^ m^rkf, -qqf^ir 

^ <w>-fl< ■gwi ^ I 

vp nRqpi fey+li^aiH/^aikT Ikfkqf, 
t**p< a#qkfR, tk^fi t^' 

pp - ^ i ^ti i ^ ttorf^ 3^ <U [ 

Tt ^14i, ^ w, 

^>TR SI^MIH, T T^ 7 T n HT, ^TrT, ^l^dl ^ TRH1, 
^i Rtri ^ 3^^, T^TT, 3j^pr ) ^-fafaqf, 
atTM^w ?cqrf< ■gpfa 

31* ^f!F 1^' Tjwf ^ .^Ri^cTr ^ 

wn, -pm (^Hsro) wrtp T#R, fkftRif 
Ikfk, q^€/^d ^rTR> Rff%, 

^ % ^sf Him to Mkkf), fr^q r, 


3IRVR I 

iii«iPi<f> xr^ 3RHW q>! 

^'% /^Nf 3p,i& fsvi up ^ 

^I'Jidl ^ Rwnl^ii T^5F •^■Hvrvfll^^uj (4|u||[fj3 tTq 

W&K&Z PP1W IFlTRt, q jffcFT?T-9Pf?F T , <M*\ 

Pp ^11, 'jfn'ifl kqi Ueb'te, tjwj qq-’ 3 ^q - ^qq; 

W^TR | 

pfc&z vp t^e ; up l^r, Rf%n, 

kqRR Trq irq^, ^ 3Pq ^ 3 # pu f?R1TR, 3JTgfw 
^fm up #fsq 3 TO, Ti^fWqr T^^kr^TH ^r, umfa 
^ ifa 1t?te (q|.#.3TR) ^ ^ f^, 

kqxnkR farfm 1 

^fkq : q<iT^<«i, fSflkq fqfqqi’ qn Up 
*<j<f ik(ii, XOT c^ 3U3R, xshl fg^i 3 ( 3 ^ 1 ^ 
iifqv'I, *itq>*i, XT^TR, H'hU, 5 fu|J|, up -gj^ 

3T«m RsM q>[ « 1 Ih*i, ^Itdd ^T ?FT ^FR, TRl j^ 4 r 1 

^ x rakwT, ■ftrftin Kunlun up -fi^ fqf^qf 


WHi-w«i)q up zmpffim; p^p > tot^t tMv anft, art 
(jiThU< 

xraf ft?q--qr5Rj| ( ^ | 

kRrawr t^‘ w& kifkqf ^1 fg ^ r j-i ^ 

T^fTOCf -WiqRuri 3FlW; ’p-XTqFR up U^fZJ 
kiwr ^ knsra, x^xr, x^r, ^>'sir«q 7 ^, 

3 H(fa up f?3T#q- x^l, mraR qq aifqm, qiT 
ipFiRT, pup$p, ximsRi, 

tf 7 > RoqMM xpffqiT 0 !, ftm (in^R/ksf/xftFf/qte) up Tine 
f*RR anwT, tjto xfrroarf m xrm, '^r! ■$ fe^r 
up xrmr ^r XHiftrx, xmt^ ^ ^fr 

«hW irfxklv. qlffs*[ TTq HHA| 1 R^J| xqtj^ ( 7^3 
^ T^ffRT nlfs*!, hihi ^«hri, 3lXT irq 3^}-3lxi ; •jort 

^kc, "^ro qke, ^r xrq^ k 3raxR l^xi, xiqfcf 
^T aisfTTR^, RPR-cTO IkTRro, «TOR, XR7 Tim ^T ^n, 
^ ism ^ TR) pp£, xfq> -m frtNNt qrr 

3RhR, ^R ^«u^<+,<ui qjt ^qrfqfv, XXM ktfafM 
TOT WR, 3R»R 1 



[rtcii— 73°^ 3(i)] . RITRRPRRPR :R$ 

|RH>WY BP BR^T PR* nftqsi, fq*Vk amln 
PR §i«b1 ^ii^foiii vm, i>et en*m Rivii I 
' j . oil feRn?P 0 3ii>lq RTT yil'i, 3TR1BR m 

pr ^fb Oft 0 <»>wjii< bp bOr I 
(tot) unO rtrr, RwV, 3 tft^'hh-w^ i 
1R RlRIRPH BP BR3R : TRIP 00, ^cPfO, pB RR 
RBIR, 'SB RT^ BP O^Rid afa fas'eft PR, Bft-TJWT ^P, 
fafps 00f bp rOrb, w0*p bO '»qeii?!l<dai, 1 j -m 
fawftd i . 

oft-'gror #r : prIr afa B3 -b§tr, gwr 

OWf BO ^R, RhRT^T 0n3R I 

Ok sn^pj : wff 0 0 Okr, ^-ainfa. 

X°(' , Klt, B?0 TRlO 0 d>' 1 H! BRRT, R>°HI Ok 3lis{dl Bft w, 
UI$B»)i^«Kl, WT Rig 0 RPlsipftfclRi gOf Bit RPRl, Tgpft' 

0 PF^RT Oddd 0 3PIFJJ ROO, WT Rig-FFif 0 BP 

wiikR'HRR quin RfeB>) 'i“Hi rO fafaqi, ■w)m 0 d>®Hi 
PR ST^fff RP *RHRI0J|, hliiy Bp 4 FTBf PR pOp 0 RsfRcT 

fa fa fa h?DiT 00 ffB, 03 0?P I 3RB °iU<, m,i. i<q.^ft., eft 
yWi^ei 5“K, etW'hMd.q, ppr-ObR, ?FBR, Oed h-OrT, 
OsUIId> u £ 3flfR Rft BPTR RFRT qinfa PR Rft TORI, 

P*R q^fai PR p t Kq>"skiPi*i l 

RilOf 0 Rig-RRI3 : Rig-W£ 0 Orb, Rig-PIP? RP 
pfarfa, Pkkfa Ok IV«»i Bft wnO, rb^fr aOkpr&i, 
W OfWT gfaRRT, 3T3*arT Rig pfftRT i 

yi^ld#. 1 yqicH : OkrOft afhftd, ■srrspfh^r Ortrp-rir 
R ft Min, eiii-'ilqift ^ fy«Sii'fl PR 3BI yfoi'-q fafaqi l 
piT** yhwH :fafRRB^OfO£M,pa!Rft faiftHdiil 

pR dMgdddl , TO, RTR PR m&zqz OrBR, faftm TTR 
^HHW< BSf, fqsdn f^?n "ft" win, 

iro^ 5^mt, ^FST BFRB? T3R Rnhh'l 

TTFR ^1 yqifli, yqidd hiii>, yqini ‘i u nUi I 

aranRR : yqwi ^ to, ‘?ff , H ^ ^ 

3W?lt 'RT PiiU«i, qi^ -Hill 3iiqjfqnai3Tf W Hinieii, 

^fron ~kz W ^ wro hOr ~m g^P-nfa hv<^a«i 

^o)q feofeRf «Ft TRft 7 !, qmfdiil 'ftH ^1 hi fq ; «fti''i ^ 
3&gzi 3T^y4i'i, 3Tffes qTsf^m toOi, 3tt^bbi 
■^> 1 siiqicii, yqmi y’JsBI, yqioi d'Wl I 

: ‘3BOi, WB, tim ^ ftWT, WRR 
^r rbt T3R 3tfq{gRir, tji i 

■^pft’ 3T0FJI : on STfOpft ^ idiR, w u i, hsiii, 
0Fnp>rT3??ThBB, ^r, 'qb 3#=Rf ^ Ottsf, 3#r?H 

FtB RR! ^TBI, k.iyRhnq qmiq<°i R5T ObW, 

V>|4U 1b TB y<ra»l5S ■SWhFRtE: 7ta?-*!W, 

^fFR, TO "IfFR T£i 3PI hppff I 
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■RB VrlWH : ^TBI V$ O+^IH, RB^B ^ 
BFta RfBft ^ teB yiqqifini traf d=+»Hl<fi, ^Tfwi 

{qlRd) -shi»^«i, ^B qeiitqTffeqi^i ^ Pi*tl u (, 

BB-qniq, RBT ^jR "^TB I 

Iqwfts, 3TRT T!/3 BB-’BRB '59TRT oldf ^ RqiqO 

d^MOd SF^RB, "SlBf O' q-qiq TT^ R«t>q<l, 

B J T3R, 3TBBB1B ^ rlFTBO T& %aRT 

HBleft I 

RBIB B^Bf : ^ 0 , eft 3iBZ 133 

•H'ldd, TBTTB ^ BFBi, WH BOBB I 

W1 yqidi O' tqi>ra, y qidi 0ft*BT 0 
Rtf ROB I 

^b aah(ui # OrO 0 'iToh tjtrbb Ofp^TO!, 
M9h<B qftfey , 3 »t w ( n 1 
(B) MljP Ol MVfldO : 

tp^«t sflOpr O^ftfBiBa, ^Bifs O^Obb, 

O^pBB I 

wNf ^r Rtsri, bbOt MOh ^ Orr 
HO '^1?^, IqqR'i, nTcie BOB deii, 

1 l<q-f< I 

fn, cjbt Oate vp b?pb> ^ 

fTORT BITOR BB-twr, WB W, ^MUfd'l 
BTO-taR, 3TR1R+ RFR TRR, Ob, Ob W BBT, 

^3Bf ^ ^RB, -^B BO BfOBT-BWB, Oft^ ObT TSTO-BTB? 

B5TRB I 

B#1 ^B3 RB dil4^lldl TOfdrft' I 
RPR O'! : BBBd BTT RcTCR, TROi, BffBBP 
Bte,gBai^RBP,0f%B4BtR, «lfcn '^T. TOaOB, %fd<fiB 
0«T, MbR, BTB T3B BfeBR BR-R5, Ob BR 
w is lOo 1 

Rl^f RI^SO: 3BTR RR TPftR, 3TRRR, BFK Ohld'y, 
fR BR TftR, O’! PR R15T, BR RT^B RWOtRI, OfOOfSBi 

bt^Irfr, 0r>, ^r, Orb, rrb^tOs rr brObb ^trfrt, 

^35^ Rl^f^B SIRillH, RrtM PR OfeT RlRT-RBRlO, 

Rl^ST f^lO?B TO RHtJrM 5®RRB, ^TBT gfRclOt', Rl^R 
R’TRRB BB RBTB, BB PR rORB I 

'jfH'M hvW : RT5 PR fiqqitera h(n*i 
BB rW(, ddl^IHldftwi, Os OST, ftR RB^RT, dftB, ftR 
PR PtTPd RlTT, PB-PR-^t-', PB. , RPST RP0?R, 

PR. PP3 Rli'dt.pR. l^fH'l ROOT I 

BfO 0 RPraft O^PHP ^PRRB : PBR, OtRRT PR 
bribp, ^giBi gfadpT, Op pf^r bt tb-t^tir pr wnO, 

B ld ft O l fdR CrOb PRRT, tf PF '3B, 3TipO RIB), PF#*H 

PBifBRT (Or rpOrt, Or rtOrt, Ojb Oez rfOrt, *4 
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^ TIPf, (^pRR) 

* >w *" l > WR, ’’fe ^cRife, rt£t rjr, 
^rrrr up tfararc, *M ^rr (^r irffer) , fy> trf^i 
^ W*® ^-fi wmnd (3 rf 

^ w| Sl), 4* ^s<ni§'i trtc, tH Rtr Rff%y TRFe l 
ife ^SIF# 3 ifliNf rr yyty i 

• w t fa*tacii$, tteqrar, Rifat? 4? wpf, 
(rt) rr fef, snyfa rr £ ftror, 
t^r, *fer, i*?Ry ftaqfa t& ^-snro, im, 

#i?twii^ i 

4>}'i<f3i« tRlhfl : ««i« f^eT 4 eH i qd , yjp} 
^ %T, *£tr, Tfffa, |tj rj^ ■ S „ R) i m> 

^W, ^Ict wst, RRid «g)<n-(IeH1^<R,45T, 3 n4f R>4-^3 R1 
■RI^R yy '5 ; l4 7W-«ai«i I 

33^ l^cl-S(fR4ft4 :'9Rf'4'1^<T4^rRR3raRnT 
}fs<w v$ ftn-4i fymq, tr~ 4 ?ft 
4^ *ntf, fer, fe-fe, 4^? fjfe’ 

4sfesr fcpf, 4%e-^RR, i\z rtto, t^j fe ( yffcg 
fcT3,JRT--fe, faAPfod 4frg T^ *lfV &frl tfrr, RT?R 
ftH'iiI^iM, Hjq< ^4 'iTIhw, FS^tftaR tftxp, Rfy* ^i^i{ 

S^S+H ^T?R X& fe*, 4sr TTcf 

^ ^4 R>"Sqd. *U^?SR fHifr=l?T y* 

W* 4 RRRH %5RT, ^f%n, 

4H R^R Tgf; yfeyc ig ct# 

WWl'H ‘iTRR'R y4‘ RR 'SraH ( 

<ai-1 ' ^ 4%a, yrsq, I^ct t 4 op-rifcs yig yy l^irWr. 
TraiOT T# TRRRI, R3R yy&R afk TRRF* <mtut , 

Wi ^rs-^r, yrfyy fysjy try yny yui^l 4 ^rt ( 
l^n^xr^ 1 

'4 'WRIrR : 3Tl4 ^4 r hi?IhI«I Csrr gxRRujf 

4qKn) I 

^-^3IR 31^4 :34m TTcf 31^T, 

4 3RI_ ^ 7T3-T0TR, T3l4 -4' 3TFf?ff T^' 

t ®- t ®& 3mrf^nn, <6‘^1 ^h srunfor 3rat«Ri ^ 

yw||4 1 

(tr) TufR^ri 

‘‘R’tt : ffspr T5^ ^ Rmr r' 

RFFf 4 $«*i|£jT 1 

^ 4 T3?f : XfPR ^ Ri«i^i, iRfR, ■?f4tR T^' <i93i W 

#^T 3f|^R , IJRRFfa 3mfR i %> 

■SFRT : *J5f T^" TFTFJ=fteR ^^1, i#T ^^nf, 
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r«l4sM»5<i : 3fI^RTTTr44feE f4ft4^S, 

4Wf ^1 Tft'H’i, fftRtWltni^i ^<i[R*I, 4<rl«t>cr!¥H, 

' 4 Tf^ni^, ^»T ^TRPThjR. •qq -SRSfpft 

W^FT, ^i^jl I 

: <rtafm TWR, h44t 4 3R>R, 4 

1«Hrl«Kn^ T^ T“i<t>i TRW, q)^R<i 4 farfwqi, ^%tj irq ff^^R 
W 4 Wflf ^>1 -qpR fqpfl T^f 3R*fpf1 ^r 
W 9loH, «HMI R<fl<u| I . , 

^T T T : ?I?TPI^F1 ?I^^R, -QR 
3 4.4.TRI. i4 ^terT 4 ?r t*t y#! 1 

41^5 : «<il<rrh Tfi^icfRt, ^rir »tT^ . 

(^dis) f^T 5RI TTOrfsRT 44FI tr | Tjp^ 

fsr^Ulcii^d, ttr 4 ^ ftf^Rf -pf^Dj | 

< ^^^i’i ; ^ #*r -gn^r 4 fti »j?rt 4 t 44 ^ 

wif 4 4 Rc^vh 4 fafayf 1 

^rrr4=e T^‘f4f 

w 3ta* ism ^Rf waf ^1 ^Nrt, ^ef, ^ff 
3^tnaft^'1^?]n^f«iR^RT faiEfUf, idlW>‘ll4^Tq 

^ ««» fVti fa^l TJTFT ^ 3fg^ 

^441,4fv «w« ?wr ^1 fttifar -tf 3 

y>r T^ffy 1 

gfe 4 t yniiiloH 4 fey : ifeyf 4 ynyy t&- 

q, ^ u f. ' J 1*1T4n RR^ (^fera 3TRj fiRfroR), HR 4 
fry*?, y>I RRR *ih4'*h, tR44^Kf JHI^rd^' RiT 

feff fRg: wn -SHfr-^ftFft, ii>RmJPm> t^r 

«i44lf*iqi TTRRR TR^ZT, R>T 6>9M<U| I 

f^U4 :1^fe f ip^RI5y^ 

yy RT?Rf^RRr 3rNfftrf^ rr 4 l ’H^fiw> 

<**ii<i\ 1 

H^IiThI : «Mi'ta1ci R+)>J|, yyy ym i faqf yy 
yy fe ?rt ^ yf4jy yy ftyfrur 1 

1 4hM# :RfTRR > ^yiRn-fRRRy%TRi ) '3rqrf^ 

aaiH inf), -yRR if yrlelyi^^ yq -jp^rj 1 

RR 3ii<+ct-i 4 trrt^ ( (qf»j^ i^Ryi i^sf da4 
R^TRIrrt, ar<4q«rf Try Pih( u i yr«^<rH, TjfR ttr ijPjtr -^r 
W y«T 4 gyraf yy iRyfur j 

^T^irr 3fi-a<i5»,i<H yuRiTf ^R^R^gjoj 

TTR '|«Hl4 I 

ttr ^<ntiiT 4 yyjR, fRyfy, 

4i ' 5KU| ^ 4wy, T5H 4 yy?t ttr' $ ^r Irrh, 

4 RlfRtR RR Ryfey | 

■R^wf T^ef yR4 4 tRRfn, ^ 4^51 RR yyPl I 
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"4j (J3R"^^313, ^ (2^7 )wll4l[«l(d<il FT , 

^fe=n -qftssrq, gwt 3333 oti#, m*i 3 hm^ 

"ej^3331ii3H.'(R31-'si333i¥ 3f337l'37l Rftteifl, 3n*3ft37 


(*) OTMIWR : M*lf«l<UI W13 33 3™** 

^TSffl l 

* 9 *R TJ^^TT l 

Tjftqq ^ifefc-WR 

<£ Py£ Rl, 3333?l3 37l4, 3l3% #T33 33 1333*1, 

"Sgqf i£ %3 ^*13*1 3T1 W33T 33 fe3l£T 1 

■TOR 5 T 3133*1 : 333,3133 dtint ^ (dU. Hl'W-lMlW 
33IWH 33 ^FT, %3, W13 ^3 M?3 33 3?«333, 
•^37IRlt^#3)3fi3^33 (^3(3 3^) 33^ I 

"373133 3333 : 33*1 3F333 1J13 3Rld*l HM*t>l 33 
■^rJ f 33 f<u), 1333 331313(1 3 "RSPRIISlf 33 137133*1, 
dcM 133-3l33t, 33* 1333*1, ^ ' 3 ^* T ^ ^ 

313fa 3t331, S<3K<**1I, 31333*11 3$ ‘3133, "Q33-3T3FT3 3 
3 *iMPl«Kl 33 31313 I . 

133^3 3333 : ^ 333 ftefa*!, MH 3^3^131 *£ 
^33r^\3ft^33i5?3f313, i^-TOt 313(3 33 
33^.3117.331., 3333 fa?<rl'=i' J i 33 1333*1 37l (3^31, 
337-$5R-3l2, 31^ (3f#>n) ^ 3333 I 

15FR 33f3T*l : t 33t 3- (i-Wmife ^33 
£3*1.31. (5H3WM*te w) izt.^. 

U 3 ^fe W),^. 21 . % (■^^3^3 '^R 'di'*) 
ijfrnTl 33 ' *J33T 311333 333? 3 37l Mil, T#' 313 

33 ^ ^ 3313, "5F|33> feUM, 33133 H u nd1, 33MI333, 
1 §R 3*113773 313% 31R 3*5 SIR ( ^iWiy 33 ^3: «<-4tayR I 
■033 S 3#M 3313 : M13 31*171173, MB *S 
^tH3 3?k -iHIH 33 71*^13 31 3313 I 
1333 ^3 %3 71R|lSl 333*1 I 

3333 tjf ^q3?R 1=1313 :133133333,"3333"313313, 
fsf 3 T 3 *£ 7?l3, 13313 ^ 133331, t3f3 TPTtqiR 
31 KiH I ^H ,1^3^ 1 !fe,^'f^ l| 6 ^ u l,feHl«lk ^Fw 6 
1T3K l 

sfcatiwSsteTl : 3lkilPt+ JkJdHISlf ^ 313313 3711371 
^3 3F333, 33^ 33131 sftl 1*1317*1 I 

13*13 13313 : 

13R«3'^3 7J78J1 1333 : 1313 3df3f333, 1952, M3 
1333 1955^ 3igM3l3{333, 1961, M3 33131333, 1985, 
TETRl 3 33l3#T 311313 13^3 1333, 1956 ^ 313313, M3 
~ =^l<13ir<M 3lw i t 1333, 1 966, 3Tg3H M3t 3 31^ 

3F31333 3313313 I . 

13131 "4‘ 3131*3 ^3 : 

"SHf "^Ml : ^1 3FF ^1R, M13 ^ o333ll33) 
^3(3,31133 Slk 1131313, ^^1331^ ^3 ^33 3lff33®t, ^31 
3ffe33H, S3^f3 33 331131 3T, 33M ^ 31^33 
^331 ^ ^ 333R1J3 ^H31, ^331 3H 3T3 33 ^H3I 
3f3^33, ^31 ^ I3f33 3HM1' 33 3F3 31^333, M3 

1665 Gl/e'j-5 


m&\ x^-^m ifrm "S^i 

faWl3 3f3f33T, W 3333 $ 1J331 37l I 

^tf®3 3333 (ftl3r ^3^fe) : I34M 33 3313, ^3 
73^3, "333 33 - f333 3H3lft3 Stl<tid3, "3*# fey 

■g^ fPRteH ^jf^T311^fe3I 'flwl t, 51333 

"5R33^ 1333 (Ml91^3 aflTj,33*^ 
31^1313 33 315^3*3, *3lfe3 3333 4 33331 ^J^Ml, 
■^ fefe #3, ^ Wf 3lfe33333 *3llMl 

M 31^41*1 t 

3H331 3333:. 333ld3>M ^3l4, '333331 1(3 

I3v3lftrf331, Simid+M Piy)>i ,J i 3)31, 3313 1(3 333331, 
HF 3 lf ¥3 33 3tf313. Sim i dchK3 31^31 3M3 “<fei4I 

■giSJI, SI'^3’ J I 33 313^33, ^13 33 *jr 6 lfei, M3 3313, 
1313 3H M sfa Ufa 3133^ 3313, 3313 ^y^n 

1(5 ri3 l ? l 3 3 "333133. 3313 334 333 33 3fW3 I 

3T3f33> 333R 33 I 

3lf31jl33 33 "S313R1^M Tl3 : ftrf^MlftRl 1(3' 
^4)irH3 l l^ R l , H?T ^ 3131333 *333 M TIRHmI 

TTHjj^, yp ^u|f^|iT 33 "333>li3, 33311(3 137^3°! 

3H 131331, $F3 M3 ^nf33T 33 33^ <*m, -^3313 1(3 
I 

y<fr l 3 1 (trii^R^) : '**>^ ^ wmw 

33m 333*311£ 3133 33 '5333 *i^fed I 
M 3 f ^ "?3303133 33R®3 I 
^33 3ll33 33 3ft353 ^ ^1^1 ^ TR3f*33 3(^1 I 

gRfeg -n 

fjptyr ^nft 333 3 7 3M3HT 33m-33 3f^TT 371 
3133373 

( 3T^M3 f4Pl«M, 1961 313^) 

(^) 335 3Hm : 

i^ni-13513: Ml33 13^' 3?1 13713313 33 33M 
^TffyfRUT, SRR37-1337T3 ^ 33 ^cilW^h 3^1 

13^33, 313331TRR 3’ 31^3 3R31,3R 5 l^T "R^SFl, 
fe4ld141, l33ll<nY4fe<3 33# 3 t 1 *>4H2m I __ 

^13 l3^3f 371 lalcFl : 31^731 33 5 -^Cll^S '?1TC 
TTfez, i3^T?3, ?T13g 131373 33 5lv|fH«l; 1^73 ^ ^3 3? : 
"(1131*3 33 -j|d^<W ^jt^T "4 q’^yiRra lyfe’i, 3F3137l3 W3 
3T. 31TO 3312, 3R3Pf! 33 WT3l l 

33 "feoFRT 33 ^333Z, ^IcT 33 ijfiMl i533M13lf 
■ 3 I 53 , 31133 "3f3 331 135 3fc3 ^ 133713 33 ^S113H 33 
^1^3-"533(31 1 
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fafaaf, faaro qa fitful (^f^rr) ^ 
a* tor qa wfan a*} artf aspar, fcnfaar 
qiavR i 

^gJF Ew>qafcttlqq> fgg>m:^aR 3RPIR,TOfo>#a, 
^ t^laza, iiN?fr ^ q as^frR qa 

Oktorp qa aronftm) , 3R^r/^ ^ 3fc_ m 

gfaqq a^PT, RtfTOT qa y^ferr ^FT TT? are-frCT 
TOq ^qrft I 

afiVi ^dq a’ f|qz, qa fa-^k, gfapRro, qf%q, 
^raiiH qa ivte, far qa 3Pa^#‘aq f^, qfstf 

^ n ^ *' ^ atn%qz tfaq, «T'i?l« qa 

^ (^.#.3tr) tfaq, atffa ftR^n, 

^T^PfTf^cT l^rfSsprt | 


■ tfeiU l W aft d^t(K»u a>T TOitq; <[-WR qa 
^ * ^ERT- ftW (TOTOf/fa/tftR/qpz) ipf w 
^ ^ ^ TO roraf a* im, ^hr! a f^p, 

v$ wpii a>r wftrq, <hsU feai^a qa 1 gfipnr -^^Ra qq 

255 w,; ^ ^ TO*, tf* ate, atroa ate, 
*’ tln ' HW TOT ^*fa'l. T n?t ^FR aft PHtaiq, 7 fa? to£ ( 
^ »<») aft fisaitafa, tetq qa jnj 

^TO Sate, TOP TRtR | 

fWWf ap Patq TTcf qfiaFT, ffoqft? (RRfrfr 
^ TiaH ^ii‘ifitR> TOflPF, ajR RPR qpnjf | 

( W) Ih JWPR, ftwle 3Tfq qa RR-RP^T t 


: fsrf^Tr qa yqM-flartl, fztq ct 3JI3R, 

^T fa^TOT, ZcqRP ate, PHR5 fc, xrf^rr, ^rrh’ 

S^" 1 te ate qa ^t£ 3PTRT f#qf aft 

%JR te ap Wi, 3Fa*$x>T, 3i#i5, ifcz t qjfr 
^ te H tF^P, TOT T$ fqpp, ^ iftaR, R l 4g | *Hti ' d< 
C*A^*>, apter, tete, ?rt5RR ik& l^te, 
t*z nsr -Ppr, '^cfpp ^ nfq pri^, m -dm 
^ ^n ftrfagf, ftfie a^Rstp, ^ 
^-ftsR xrq 4TKq.pT fq>Rvi TRnpft, ^f fesp^T Trq 

qniq<: ' aflq> farqrfaftr, R+^(i tt^' 

^ WHf^cT RHf fspp <FI T^‘ ^ Sfi^ | 

sfrRqro to fq^q[ #pri -trq ^?«fr ^ 
tqrft, 4N?j-q>2, p^r, to qq ^r, ^r Rpqh, ^tfacQ , 

3RRFT f^FT, #! ffR, RpqpR 
^ W5, 3TR FR7yf #H, fewfeg, TO I ^ , 
^(Pe-lT3n^T qjt qtnftw ^ qqrer ,^f rr ^rrfeq,' 

3Jf% #T RRf qlt WTT ; ^T-RTTOT, PqwW TT^ 

wrRm TORI^, -fa fawtet PTOft^-' I 

qft^pq m feRapfe^m/rfa^ ftftpif, 

^ar-RiR i^'TOTKTOir -*& wrr, topi rjjp ap 

izfc-sMzn, qt»4 ^m, ^ ^ wjt, ^ aro’ 
^ wit, ^z RTfelT ^ 3rW', r^r, ^ 
^r -<^«ft^ d<, W Rq-'WpqT (qi«4fq a^f TOfa 
^ ^ ^«* s^iro, zpnqaRT wrr, w 

(^5/rr 4tt ^s/g!R 4ra, 

• qt ^ l j > ^ MS z=f ^?pp ^tpt 

TFPTPtPRRr TsspffTFjar ar=4*R, torr 

3T^, 3it.3n i-$&.V$ (Sffqte? 

n-fte V&m up ^q_Tn?f?FT ^ 

^ I 


«R mrn*1 ap TO : ZPT%, Tp, -^g 

^*' 1 ^ ^ n #Fi sjfa Rtv^qui, pft qfq, 

^ qn Wtro, qrrn i*q ^d^fl<H(Tf i 

qW : otFt TO-T^ra, 

qWf ^q -er 3jfa j 

i m ^ amfcir : Tapff if -&*$ <$ 

3RTOI, 3TOT ^ 3P^TT ^ TO, ^r q^-TO? irq'^ 1^' 

fafaq FTfNf ^ qrRR TOik RR, THr q#R ^• 

«nt' $ : qrg-qw ^ fm, ^-wif wi 

feiRildq aft wirii, attfppr^i, 
tort -ppm gftrof, agiR arg afN? i 

ufpfiw RarfR : 41«*D qfrofa, yi<^Rt4> wawi-qra 
aft tot i 

af^ar rtor ; affaar rtopp, fa?ta?n^ 3^ tor, 
af a^ran gyz^z ironm, Map qa toptor q^ f arg-qq^ 
^ 1 aroiT, ^r-f^pe, •feqgro ^ 

qa mnaa> q^, totor ^ tort, torr <iuhii( i 

torr atron : topr ^-aroz, ?flqzqq aig-qpff <£ 
imF ^ ^afRr, arg arar aft immdwir wi q iaa^R , 
torr ^z aaf Maoi, rfpprftwt % aaf a* fasptro -q$ 

a^gqatq, snaaaaRR ap qiaRR, qairo 

aaRR aaat i 

argaifta *^t : zrqf% ( q«<«i, ppr -ocsf 

tor qa srfafarar, ^urf^rj qg fa vttq q i 

^ ^ art^aaf: -sr atfroif ^ q^p, anw, araR, 
fta^ 1 qa tMip, FR^g roi, an siW ^ t%ron, arfawNt 

^t *flw «t.<.ii, qwEftea aiaraRt aa frofa, qfR-?pR 

^ ^tar afa srfR-^af ^t ga : -gtror i 

t w 4**< qa sw fqwW: q>K»i ga 7ta>~aR, 

Wl-t€« 4ftar, arz? 4ftro qa top tqfaaf i 
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wrar I6,2009/tera26 ,1931 


'’in 'di«n ; ^ '’ici 1J33 13dT 3* 

3#3 3g3*t # f^f UI33lPi3l T& fl+'i)*, l^ftfrET tei 

(Vlfl*l) 7W1, # tef, 31R3Pjf 33 fe^TTSf tteh, 

31R-3TOI3, 3H1 ten *R13 I 

Iqwli, 3TFI 1 <*i ’’i^i-'dl^'i # d<gnl 3>t 
3^ dull'd tetef, 1313f *¥ 3313 T^f Rl»q(l, 33J3-<S9<+*m, 

33i3-3te #T33, a rwraB K i c i # fte hrir te tern. 

U u H<rft l 

33TOT 3331*0 : #3 #*3, #*0 3RSf 3it #-3032 1*3 
■MMdl, 33*111 # *n33>, 33011 1J3 te$Rl I 

UR Mqia-i *f 3H3ER fqq*i« I 

(*r) mjftetehft: 

lt‘«? W M<i1ft9r«, ^Pl<W, 3^5 

tef*13fl t 

H^H-lV 30 tRTRt fe^T^T, tete 3301 # fte 

3^ ^>]?q, fteflO, 3*id<. 33 t )4 u i <wq, 

I 

■sro ?5R, 31*3 tete tetePR* <SM3*<uiT # tef 
f«4Hl 3?t HI0F3 WT-tel, WT3 We, Uflyl^fiO 

3r<3-?3R, te?*n, aoteo* ter, te, te er«n 31*0, 
te# # srr, ?5pr 3ft tete-^wn, te^e 33 te> tef-Ti^R 

30*33 I 

: *rte 33 3tem?n gf tete i 

3131 llO : qilqi 30 Rfa<. u i, 3#*T, 3ffw 'jor, slP*> J i 
3115, 1J13R , j, u ii<t>, ^Ps»i 3iRdi ^>«*i<., *4 n<A* 1, f#»fe<*>d 
tel, fatten, 313 33 hR^imi # *oo-te, te #fte te 

Ril#I I 4 : . 

*353 3l£te : 3301 33 3#0, 31333, Trfae fR*&ti, 
te 33 te, Tfa te 3155 , ^3 33 -^Er y uiiFdHl, aN^Rt* 
3R"t314l, te, tel, fteo, Afctftete 33 Hte* 1 H 

ti i gfad wt, ^nf^r vifen v$ -fte; -qraT-wir^, 
tsreteR ^r ^rngrq s^oh, gfaRi, 

<j9<+><«i ^>i ywin, ■^rt i 

^ f-^ cT t ^ fn n tm , 

<nldn Tte ?ls<, ^51 ddl5*<K, 'fa 133 

W , T^.’fr.Tt.'^., '^TR, '^.et'^. 

1RT 34.Axr^. t^ir T^fr\ | 

wif "RRift w'^irn tor : ’srenr, tou 133 
R T Md'i, ^(Vn<iT, "iW 6it^'’i «a-«aii 1 ^ , i u iii*1, 

Rtafatfo? (^T^r 3RR?, 3tK?f ^TR) 

SR I lfdO T (^rS ^ '4T^, 

d T^I’ll'flO'fl^i <^v^R, HI§H 

T?5 Rpf, osfso tWR, ?ipH<l jP?R, "^tST ^llf^, 
■Rlf^ ^TK, ^7, TOI ('g'R <<Rrt4*ll), Ptifi'l IR 
y<.HII (^dt> y,R'i < l ^tldl^’l), 

31TC 5 u ^ld«l Vni-rd, tR 333 dll-S'l ^)R, iJpFTtl W3 3 


st^d HYlllT 33 TRt3 | 

3*3 : item, tern te 3Rtei, ^ 

wm (3lte3) 33 teWl, 3tet3 3R ^ f¥R3T, Tte, 
te?, "3R-W3, teRT, te 33 feqiln te ^-3332, R*3, 
vfH J l 3fl TFRte I 

>3tel33^e H«fi) T iO : ®di« ?ld r§d ^ 33133, 333 
te telR3, ter, te»R, 3ffte, i|*t rte, '5*31, Tte te, 
^31, «e]d Rp5T, 33>e c^ld-^wri^ct, 3^51, 3^3 
3>te^TO Hl^K 33 ete W-T13I3 I 

^33 f%T airHOlT^^I : Wtf 3 fogrt V t fal 33 3H1RI 
•33 1331 D T, tfe3R te te-te 1te73, R3-tel3 RJ3Wl3, 
^ teten itef, teR, fF?3-ter, tefte ItefR, 
tefte iid, utte-tei, 3e i^ 3te, fte ^3R, *te5 

p * p p . \p _x. . . • .. r-f , n \ra» 

1 ^, W<rd ^ s<t>< Wn, 'Hf^’l 

1 te#R, wtesi ?*^3, ^f3?3>R 1H3 te^*5331 

Pinte, tel te itel 33 333, tel «+i*44d1 3l?fi4td'{ 

PimEki 31 J l(fl«h -§i 5 q 3^ 33T33 'fe^TR, 

3fte, srfte, te*i^3> 373#3i 33 fitter te£t, wcf 
3^3 tete 3J3Trf3 3*5ff =RT te*I I 

WTf ?tf33, 3IR, 13^3 te 3T5 fltel, 
31313 1*3 '3tet3, 1^3R 3i*tel 4 l H?!33i IWI, 31^ 
te?3 33 3Tg'-?33, 3lf33 f3^3 3 ^' 3TR W?ft 3>1 3*J3T, 
■gi^lf ^351^ I 

303f ^ 133133 : ate tel 3lte*T CR33 ~3 T^tef 
33^ rte r < 33) i 

TO-TO13 y^ilcrfl : tet33te Hld^^3, f^Vrfi^VteRT, 
te31-3S 1S-H3T3, 13T3f $ M*ft, STltef 33 
1^-1M3 Wtef, +^VH 3H3Tte tete te ^33: 
i^r-i^n3 y^iid] I 
(3)i#ftef*r 

tel3 3133 : ten te ^fl 3133T 333*13, teOT 
3133 3^ 533ter I 

i ^*T : 3133 ^ Rl4M, TO, lte33 te 33333 
^1 333 1 

3jt*te * 333 , fitefte 3n3ra, ters# ^1 tete, Rter 

3T33f3 I 

1telten?3 : an^fw Ritearffte^ ■ftelteiRe, 

te-5>te 3FWff 33 *333, Millrllfd |«lRn, ^3l! <6H^!(H, 
tet 3°131^f, |te te K3J3I33, 13131 te 2R13Pft 
3313133, tetel I 3lteftettefl?3,3ltete 33 ftTKRl 33 
t3«tel IHWtelf (T ^Stlc^4 ) ftegR13R3fteteR*l 
3*1 Pite3 teW^l i 

tefa'I : tefte 333RR, tefte ^ TO, 3R^C 3*1 
fatedntte JH+I 3313, 3>'3jRn 3*1 faftef,^f%3te RS3<CH 
tetef, 11133 3*1 3FClf 33 3133, 131# TJ3 3R31# ten 
3313I3R I 
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: ^tstoj#fr, iiSeWvR, hr 

kf kt.gt.TO- to im f&R to to# i 

#kk?R : ■ | i( 1 Rl ci'JK g<id -wlsa *J6d 3rk '•jln'ici 
TOPTt ^ TOT (qlqqT I 

^qd'nA'Ti TO win : tiHcid, <*>*1 «ic^TO H^t 

ff# to hrr TOk to# to *#$Rr, gkif, Wf 

fakf k fR?TI TR HR TO fTTOR, PTSTTOT t#PFW # pro 
PIT RT# fRRT H# HR R# HRR TOk TO# # 3Tg#| 
I 

gfe ark wmrIoH to f#SFR : ffctf to toto to 
« , IT+<ui, tot*# tort (ffcgfro kfa M#r), to # 

ftTO, ^feqf TO TOR TR TOR#R, fTOTt#fRf TO^R# TO 
TOWk-T I 

kid J ils : i«ii 3#R-<ifci'fl, nlfdtipi'll TO 
Hk#fTO> ^RPR H<«+id<, +|(1-U TO | 

u^Npft : H*il#q fro#, wi TOifR# to Mfk<h 
TO <a‘ildl*i Wk s?RT iifif^T TO ##R fR#TO I 

^sFFPl TO 3TOTH # WT#, fkfTO IkfTOT TO TO# 

9R«lmit, nkrof to fro# yi=w>dH, grot to gfkRR }r 

TO §di^ r*t # g*ukf to fink i 

■fro, ^i5«t), ■'kfpe to 3ri3<i*n »hjrt 4, kk kkr ^%®i 
TOPTRRrk' i 

RR#’ # TO, TOTO IrrH ^H-TH, RSTTO 1# 
TTOPR, HR # RR# T# kTOR k RJ5T fTOH, T#$ITO' TO 
^ifacq TO I 

HR RkSFT T# TO#' # fRR# k TO2J3TTO TOR I 

(^) HPT TOR; kropr, TOfafUl TO#R TT?j mm-q 

W I 

HRTOTO I 

Rtro ; %lfRRT TOTO TO 1k£M, TOTOlkl TOk, 

k#Ri, knro to froror, hto 3?jRA1' ^ toto tot 

#TTOT I 

MHHd TOTO : TOR, ■RPTR-TTOTO TO fTOTR TO 
Rfwr i 

^TOTOTOTO : 3TORR-#jRI, 3TRTj #TO^ TO pR T TO l, 
Pig 3TRfq TO 3Rfk, ktTOT, 3fRK+Rl TO TOR I 
TOfTOR TOTO : HR TOfaRt TO TOl«R TO t TOTOl , i 
TO- 1 ^- (TOfron TO«R #5RT), HR TOtTO 1 ®! TO5RT, 31R. 

PTO to. (grok? to HR: r#rpr) i 

HRR iTOR I 

PTOTO TO 1W1 fRTO : HR arfqfRTO. 1952, HR 
.iRTO 1955, Rig HR farfRTO 1961, HR TOR fRTO 1985, 
HlRl k TRTkRkl RRRkr fk^R tRTO L956 ^ 3TTTOR, HR 
TOTOlkW RfWT fRTO 1966, <Tig # HRf kf RPJ ?lR c?lR 
3 PR Pi<4H "TO ^RR I 


HRf ki TO7RT ■grro : 

hr grro : gkror ^ tort ark kroim to "sAto 
gkfrow, angkr to RkkRi rt, tort ^ argRT kr^TOT, 
gkror # to gksRi ■srftikRR, gkRRi to fkfkR toirtI’ to 

RFR 3RTOR, HR ^RTT kf 'gTOT ^ TOR, klfefH 3TTOR TO 
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[UR^/qig/941/2009] 
TO- 1 Jk- TRf, hr gRTT TO 

3T«W, HRR Rkro kf i ( «R§) 

Dhanbad, the 4th May, 2009 
C.S.R. 63.—In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 

1961, the bye-laws for the conduct of examination and grant 
of Manager's Certificates of Competency so far as they 
relate to Syllabus for Examination, for First Class 
Manager’s Certificate (Appendix-I) and for Second Class 
Manager’s Certificate (Appendix-II) is being substituted 
by the following: 

APPENDIX-1 

SYLLABUS FOR THE EXAMINATION FOR FIRST 
CLASS MANAGER'S CERTIFICATE OF 
(XHVfPETENCY 

(Under Metalliferous Mines Regulations 1961) 

(a) Winning and Working 

Geology: Characteristics and classification of mineral 
deposits; application of Geology to mining; geological 
structures; folds, faults, fractures, fissures etc. methods of 
exploration and delineation of the ore bodies; boring 
through disturbed strata; bore hole survey; sampling; 
estimation of cut-off grade and ore reserve; losses of mineral 
in mining; net smelter return (NSR) to mill and mine; mine 
valuation; quality control, interpretation of geological maps. 
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Opening of mineral deposits; Legal requirement about 
outlets; siting; vertical and inclined shaft; adits, declines; 
shaft sinking and deepening ; methods of sinking: 
mechanised sinking; in ordinary and water logged grounds, 
in running sand etc.; freezing, cementation and other special 
methods; shaft supports, temporary and permanent, 
tubings etc., recent developments. 

Development and layout of mines including surface 
and underground .arrangements; layout and development 
of shaft-top and pit-bottom and haulage arrangements. 

Underground Mining Methods ; Choice of methods 
of development and stoping and factors affecting the same; 
statutory provisions. 

Primary and secondary Development: Choice of level 
interval and back/block length; main haulage drifts and 
tunnels; high speed drifting; excavation and equipping of 
grizzly (conventional and mechanised), ore/waste bin, main 
ore-pass system, underground crushing, loading and 
hoisting stations, underground service chambers, sump 
and other subsidiary excavations. 

Cross-cuts and drifts; raises and winzes; ground 
breaking; mucking; ventilation and support; extention of 
track* and other services; modem drilling and loading 
equipment; Alimak and Jora -lift raising , long-hole and 
vertical crater retreat (VCR) raising; Raise boring systems; 
mechanised winzing. 

Stoping: Classification, selection of stoping methods 
and applicability; slope layouts, stope preparation and 
production operation ground breaking, mucking , 
ventilation, supports, haulage and dumping; stoping of 
narrow and wide ore bodies; mining of parallel veins; open, 
supported, filled and caving methods; combined systems 
and special methods; underhand, overhand, breast, long- 
hole and raise, resuing, room & pillar, sublevel, large 
diameter blast hole (DTH), cascade, shrinkage, vertical 
crater retreat, horizontal cut-and-fill, square set, top slicing, 
sub-level caving, block caving methods; combined open- 
room, shrinkage and cut-fill and subsequent filling systems; 
hydraulic, thermal, hydrochemical, biochemical and nuclear- 
device mining systems; design and construction of draw 
points; mechanics of draw and draw control procedure; 
recovery and dilution ; problems of deep mining and the 
remedial measures; design and layout of stopes in rockburst 
prone mines, mining sequence and rationale. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of production benches; ripping; types 
rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design, 
factors infuencing blast design; deep hole blasting; 
calculation of charge per hole ; ground vibrations; 
secondary blasting and problems of blasting side casting; 

ius 


environment friendly non-blasting techniques; safety 
aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; applicability of electric 
shovel and hydraulic excavators; cycle time and 
productivity calculation; estimation of equipment fleet; 
dragline operation; side casting; side cast diagram; 
calculation of reach; cycle time; productivity calculation; 
bucket capacity requirement; scrapers; types; method of 
work ; push pull operation etc., bucket wheel excavator; 
operational methods (lateral block, half block and lull block 
etc,); productivity calculation; continuous surface miner; 
operational methods (wide/full base method, wide/full 
bench, block mining, stepped cut, empty travel back, turn 
back and continuous mining methods); conveyors; 
shiftable and high angle conveyors; mode of operation 
etc. OITDS (operator independent truck despatch system); 
in-pit crushing and strip-mining; safety aspect. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of ground movement and strata control; stress, 
strain compressive and tensile, shear strain, uniaxial and 
tri-axial strength, Poisson’s Ratio, Young s Modulus, 
convergence, elasticity, litho static and hydrostatic 
pressure; rock mass classifications, strength of pillars 
(crown /rib/sill/post) and shaft piIlar;protection of surface 
structures; design and stability of struct urcs in rock; design 
of support and reinforcement for underpound excavations; 
support resistance, yielding and non yielding supports, 
dynamic and static loading, measuring instruments, 
consolidated and unconsolidated fills, rock bolts, cable 
bolts; latest developments in mine supports, economics of 
support design, cost benefit anlalysis subsidence; caving 
of rock mass; problems of deep mining; r.ock burst; 
monitoring of rock mass performance; mechanics of rock 
fragmentation; slope stability and dump stability; dump 
management; roof management. 

Use and safe handling of explosives; blasting 
. techniques and their relative efficiency, total cost concept. 

Application of numerical modelling in mine design; 
application of computers in mine design and operational 
controls. 

(b) Mine Ventilation, Explosions, Fires and Inundation 

Composition of mine atmosphere; Mine gases; 
generation, properties and effects; sampling and analysis 
of mine air; flame safety lamp; monitoring of different gases; 
inflammability of fire damp; fire damp explosions. 

Flame safety lamps and their design; use and 
maintenance; testing of safety lamps; lamp houses and 
organizations. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; heat flow in deep mines; effects of 
beat and humidity; psychometrics; computation of 
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thermodynamic properties of mine air; basic modes of heat 
transfer in mines; methods of calculation of heat flow and 
temperature rise in mine airways; heat and moisture transfer 
in slopes; Computation of heat load due to various machines 
in development workings and stopes e.g. drills, road 
headers/tunnel borers, LHDs, low profile dumpers, 
locomotives, lump breakers, crushers, belt conveyors, 
underground sub-stations, etc.; air cooling and 
conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation: Seasonal variations; calculation 
of natural ventilation pressure; thermodynamic principles 
and other short-cut methods. 

Mechanical ventilation: Theory of different fans; 
characteristics and suitability of fan; selection, testing and 
out put control; fans in series and parallel; reversal of air 
flow; fan drift, diffuser and evasee; booster and auxiliary 
fans; ventilation of headings and sinking shafts; standards 
of ventilation; ventilation calculations. 

Ventilation planning: Ventilation layout; 
determination of size of shafts and airways; estimation of 
air quantity requirements; ventilation network analysis; 
Hardy Cross method of iterative analysis and application 
of linear theory; thermodynamic network analysis and 
computer application; application of numerical modelling; 
estimation of pressure requirement; ventilation survey; 
ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of mine dust; 
sampling and analysis of mine dust. 

Mine fires: Types; causes; detection; prevention and 
control of mine fires; spontaneous heating; dealing with 
mine fires; sealing off fire-areas; build-up of extinctive 
atmosphere; fire fighting organisation; reopening of sealed 
off fire areas. 

Firedamp and sulphide dust explosions: Causes and 
prevention; stone dust barrier; water barrier and other 
methods. 

Inundation: Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; water lodgements; water 
danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations after the same; rescue and 
recovery in mines; rescue apparatus; organisation of rescue 
work; emergency preparedness and response system. 

Illumination: Cap lamps; layout and organisation of 
lamp rooms; standards of illumination: photometry and 
illumination survey. 


Recent developments in mine ventilation; use of 
numerical modelling in ventilation planning. 

Risk Assessment and analysis with reference to mine 
environment management of environmental risks. 

(c) Mining Machinery 

Strength of materials applied mechanics; fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles 
of steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conddct of gas, oil -and steam engine 
trials, mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes : Construction details, applications, 
mechanical properties, breaking load, factor of safety, 
bending fector, capacity factor, snap length; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment. 

Underground machinery: Pneumatic and hydraulic 
drilling hammers, jumbo drills. Roof bolters, quadro bolters, 
road headers, raise climbers; tunnel, raise and shaft borers, 
LHDs, LPDTs, booster compressors. DTH and ITH drilling 
machines. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winches, aerial rope ways; man riding systems; in¬ 
pit crushers; feeder breaker etc.; mine cars; track design 
and layout; super elevation; track fitting and safety 
appliances; self-acting inclines; ore handling plants; rail 
wagon loading plants; use of diesel equipments in 
underground mines. 

Pumps ; Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing with acid water; 
sluny, drainage; lodgements, storage, designs and layout 
of dams, sumps, pumping problems. 
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Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-switch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariffs; power factor improvement; electrical 
drives and semiconductor controllers; selection of motors 
and starters; semiconductor devices; principles of 
operation of thyristor controlled variable speed electrical 
drives; electrical breaking; earthing; flameproof enclosures 
and intrinsic safety; use of high voltage operational 
equipment in mines. 

Generation* transmission and utilisation of power; 
steam, electricity and compressed air; air compressors and 
auxiliary equipment; air turbines and air engines; efficiency 
of power, electricity and steam systems; safety aspects. 

Automation in mines: Armchair mining (tele- 
operations of mining equipments). 

Maintenance Systems: Monitoring and reporting, 
tribology - corrosion, planned maintenance, Preventive, 
periodical and total maintenance system in mines. Condition 
based monitoring and related maintenance system. 

(d) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and ranging, units of measurement in surveying. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite: Modem micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels; problem solving. 

Controlled surveys: Triarfgulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Field astronomy: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north. 


Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development and stope surveys: Surveys of flat, 
moderately and steeply inclined and vertical workings; 
control of direction and gradient in drifts, tunnels, raises 
and winzes; traversing along steep working with or without 
auxiliary telescopes; 3D laser profiling of stope surfaces 
and bench walls. «. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates 

Geodesy: Geod, spheroid and ellipsoid; geocentric, 
geodetic and astronomical coordinates; orthometric and 
dynamic heights. 

Astronomy: Astronomical triangle; conversion of 
time systems and- precise determination of azimuth by 
astronomical methods. 

Photogrammetry: Introduction; scale of a vertical 
photograph; photographs versus maps; application of 
photogrammetry in mining. 

Area and volume calculation: Different methods and 
their limitations; earthwork and budding estimation; laying 
out of rail and haul road curves, surface and underground. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(e) Mine Management: Legislation and Genera. Safety 

Mine Management: 

Introduction: Evolution of management; theory and 
practice; principles of scientific management; elements of 
management function; planning; organisation and control; 
structure and design of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources for mining enterprises; 
leadership; study of traditional leader behaviour; autocratic; 
democratic and Laissez-Faire behaviours. 

Production Management: Determination of norms 
and standards of operations by work study; analysis of 
mine capacities and capability; production planning; 
scheduling and control; short term and long term planning; 
productivity; concepts and measurements; application of 
Ergonomics in mine operation. 
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Financial Management: Capital budgeting; 
techniques for mining project; project evaluation; pay back 
period and IRR; methods of cost analysis and cost control; 
breakeven charts; working capital management. 

Mining Environment: EIA (Environment Impact 
Assessment), EMP (Environment Management Plan), 
ETP(Effluent Treatment Plant), STP (Sewerage Treatment 
Plant) threat to environment from underground and surface 
mining, means of mitigation, treatment of pollutants, 
monitoring systems, water management; mine closure plan; 
R&R (rehabilitation and re-settlement). 

Economic Impact of Mining: Economics of mining, 
effect on community - before, during and after mining. 

Materials Management for mining sector. 

Behavioural Sciences for Management: Conflict 
management; conflict in organisation; sources of conflict; 
dealing with conflict; organising for conflict resolution; 
conflict and growth; Individual motivation; two way 
personal communication. 

Industrial Accident: Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation; 

Health and Safety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; provisions of Indian Electricity Rules, 
1956 applicable to mines; Mine Vocational Training Rules, 
1966; other rules and legislation applicable to metalliferous 
mines. 

General Safety in Mines: 

Safety in Mines: Duty of care; occupational hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; frequency rate and 
severity rates; cause-wise analysts; basic causes of 
accident occurrence; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elements in mine safety; workers participation in 
safety management; ISO and safety audit; safety 
conferences; tripartite and bipartite committees; role of 
information technology in safety management. 

Risk Management: Theory and application, baseline, 
continuous and issue based risk assessment, how they are 
applied to technical areas, risk management techniques, 
means of managing (minimizing or eliminating) risk, 
computer application and simulations, manager’s role in 
risk management, due diligence, application of risk 
assessment and risk management with reference to due 
diligence, 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 


of persons engaged in emergency response, investigations 
and reports; assessment of damage, mine rescue; mine 
gases and their physiological effects; rescue equipments; 
resuscitation and reviving apparatus; selection and training 
for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breathing in dust 
laden atmosphere; dust sampling and sampling instrument^; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

APPENDIX-II 

SYLLABUS FORTHE EXAMINATION FOR 
SECOND CLASS MANAGER’S CERTIFICATE OF 
COMPETENCY 

(Under Metalliferous Mines Regulations, 1961) 

(a) Winning and Working 

Geology: Characteristics and classification of mineral 
deposits; exploration and delineation of the ore bodies; 
boring through disturbed strata; bore hole survey; structural 
geology; interpretation of geological maps. 

Opening of mineral deposits: vertical and inclined 
shaft; adits, declines; shaft sinking and deepening; 
methods of sinking: mechanised sinking; in ordinary and 
water logged grounds, other special methods; shaft 
supports, temporary and permanent. 

Development and layout of mines including surface 
and underground arrangements; layout and development 
of shaft-top and pit-bottom and haulage arrangements. 

Underground Mining Methods: Choice of methods 
of development and stopping and factors affecting the 
same; statutory provisions. 

Primary and secondary Development: Level interval; 
block length; main haulage drifts; high speed drifting; 
excavation and equipping of grizzly (conventional and 
mechanised), ore/waste bin, main ore-pass system, 
underground crushing, loading and hoisting stations and 
other service chambers, sumps etc. 

Cross-cuts and drifts; raises and winzes; ground 
breaking; mucking; ventilation and support; extension of 
track and other services; modem drilling and loading 
equipment; Alimak and Jora-lift raising, long-hole and 
vertical crater retreat (VCR) raising; Raise boring systems; 
mechanised winzing. 

Stoping: Stoping methods and applicability; stope 
layouts; stope preparation; production operation; ground 
breaking; mucking; ventilation; supports; haulage and 
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dumping; stoping of narrow and wide ore bodies; mining 
pf parallel veins; underhand, overhand, breast, longhole 
ahd raise, resiling, room & pillar, sublevel, large diameter 
blast hole (DTH), cascade, shrinkage, vertical crater retreat, 
horizontal cut-and-fill, square set, top slicing, sub-level 
caving, block caving methods; combined open-room, 
shrinkage and cut-fill and subsequent filling systems; 
design and construction of draw points; mechanics of draw 
and draw control procedure; recovery and dilution; 
problems of deep mining; remedial measures; design and 
layout of stopes in rockburst prone mines. 

Opencast Mining: Opening of deposits; preparation 
for excavation; box cut, types; site selection; formation of 
benches; rippability; types of rippers; cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; 'blasting; blast design; 
factors influencing blast design; deep hole blasting; 
calculation of charge per' hole; ground vibrations; 
secondary blasting and related problems; non-blasting 
techniques. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; electric shovel and 
hydraulic excavators; cycle time and productivity 
calculation; estimation of equipment fleet; drag line 
operation; side casting; calculation of reach; cycle time; 
productivity calculation; bucket capacity requirement; 
scrapers; bucket wheel excavator (lateral block, half block 
and full block method etc.); productivity calculation; 
continuous surface miner (wide/full base, wide/full bench, 
block mining, stepped cut, empty travel back, turn back 
and continuous mining methods); conveyors; shiftable and 
high angle conveyors; in-pit crushing and strip-mining; 
safety aspects. * 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of ground movement and strata control; strength 
of pillars (crown/rib/si ll/post) and shaft pillar; protection 
of surface structures; design and stability of structures in 
rock; design of support and reinforcement for underground 
excavations; consolidated and unconsolidated fills, rock 
bolts, cable bolts; subsidence; caving of rock mass; 
problems of deep mining; rock burst; mechanics of rock 
fragmentation; slope stability and dump stability; dump 
management; roof management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency, total cost concept 
(b) Mine Ventilation, Explosions, Fires and Inundation 

Composition of mine atmosphere.: Mine gases; 
production, properties and effects; sampling and analysis 
of mine air; flame safety lamp; monitoring of different gases, 
inflamm ability of fire damp. 

Flame safety lamps: design; use and maintenance; 
testing of safety lamps; lamp houses and organizations. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; effects of heat and humidity; heat 


transfer in mine airways and stopes; methods of calculation 
of heat flow and temperature rise; heat load due to various 
machines; air cooling and conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities; 

Natural ventilation: Seasonal variations; calculation 
of natural ventilation pressure. 

Mechanical ventilation: Mechanical ventilators; 
characteristics and selection; testing and output control; 
fans in series and parallel; reversal of air flow; fan .drift; 
diffuser and evasee; booster and auxiliary fans; standards 
of ventilation; ventilation calculations. . 

Ventilation planning: Ventilation layout; deteitnination 
of size of shafts and airways; estimation of air quantity 
requirements; ventilation network analysis; thermodynamic 
network analysis and computer application; estimation of 
pressure requirement; ventilation survey; ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of mine dust; 
sam p ling and analysis of mine dust. 

Mine fires: Types; causes; detection; prevention and> 
control of mine fires; spontaneous heating; dealing with 
mine fires; sealing off fire-areas; build-up of extinctive 
atmosphere; fire fighting organisation; reopening of sealed 
off fire areas. 

Firedamp and sulphide dust.exp1osions: pauses and 
prevention; stone dust bareier; water barrier and other 
methods. 

Inundation: Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; water lodgements; water 
danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations after the same; rescue and 
recovery in mines; rescue apparatus; organisation of rescue 
work; emergency preparedness and response system. 

Illumination: Cap lamps; layout and organisation of 
lamp rooms; standards of illumination; photometry and 
illumination survey. 

Recent developments in mine ventilation. 

(c) Mining Machinery 

Strength of materials. Applied mechanics. Fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles 
of steam generators and auxiliary equipment, condensing 
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plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and workshop processes. 

Wire ropes: Construction details, applications, 
mechanical properties, breaking load, factor of safety! 
bending factor, capacity factor, snap length; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
.calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment. 

Underground machinery: Pneumatic and hydraulic 
drilling hammers Jumbo drills, roof bolters, quadro bolters, 
road headers, raise climbers; tunnel, raise and shaft borers, 
LHDs, LPDlTs, booster compressors. DTH and 1TH drilling 
machines. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors (belt 
conveyor, chain conveyor, cable belt conveyor, high angle 
conveyor, shiftable belt conveyor, pipe conveyor); aerial 
rope ways; man riding systems; inpit crushers; feeder 
breaker etc.; mine cars; track; super elevation; track fitting 
and safety appliances; self-acting inclines; ore handling 
plants; rail wagon loading plants; use of diesel equipments 
in underground mines. 

Pumps: Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing with acid water; 
slurry, drainage; lodgements, storage, designs and layout 
of dams, sumps, pumping problems. 

Opencast machinery: Construction, Junction and 
operation of blast hole drills; rippers; scrapers; shovels: 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmetrical fault and 
circuit breaker rating; mine signalling; power factor 
improvement; electrical drives and semi-conductor 
controllers; selection of motors and starters; semi¬ 


conductor devices; principles of operation of thyristor 
controlled variable speed electrical drives; electrical 
breaking; earthing; flameproof enclosures and intrinsic 
safety; use of high voltage operational equipment in mines. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air in mines; safety 
aspects. 

Automation in mines: Armchair mining (tele- 
operations of mining equipments). < 

Preventive, periodical and total maintenance system 
in mines. 

(d) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and ranging, units of measurements. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary' and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determination of true bearing 
by equal altitude method; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement: temporary and permanent adjustment of 
levels. 

Controlled surveys: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development and stope surveys: Surveys of flat, 
moderately and steeply inclined and vertical workings; 
control of direction and gradient in drifts, tunnels, raises 
and winzes; traversing along steep working with or without 
auxiliary telescopes. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Astronomy: Astronomical triangle; conversion of 
time systems and precise determination of azimuth by ' 
astronomical methods. 
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Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
•ut of rail curves, surface and underground. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(e) Mine Management; Legislation, Environmental 
Management and General Safety 

Mine Management: 

Introduction: Principles of scientific management; 
management functions; planning; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources. 

Production Management: Production planning; 
scheduling and control; shortterm and long term planning; 
productivity and its measurements, 

Environmental Management: Mine environment 
monitoring and control; EMP (Environment Management 
Plan); mine closure plan; R&R (rehabilitation and re¬ 
settlement). 

Mine Legislation: 

Health and Safety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; Provisions of Indian Electricity Rules, 
1956 applicable to mines; Vocational Training Rules, 1966; 
Other rules and legislation applicable to metalliferous mines. 

General Safety in Mines: 

Safety in Mines: Causes and prevention of accidents 
and their classification; frequency rate and severity rates; 
cause-wise analysis; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; risk 
assessment and risk management; cost of accident; safety 
management system; human elements in mine safety; 
workers participation in safety management; ISO and safety 
audit; safety conferences; tripartite and bipartite 
committees. 

Disaster management; rescue and recovery; mine 
rescue; mine gases and their physiological effects; rescue 
equipments; resuscitation and reviving apparatus; 
selection and training for rescue work. 

First aid and ambulance work. 

Silicosis and pneumoconiosis; physiological aspects 
of breathing in dust laden atmosphere; dust sampling and 


sampling instruments; methods of counting and analysis; 
other mines diseases and their symptoms; prevention and 
treatment. 

Lighting: General principles of artificial lighting; 
lighting standards and their assessment, ' 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

[No. Board/MetaL941/2009] 

M. M. SHARMA, Director General of Mines Safety & 

Chairman, 

Board of Mining Examination (Metal) 
WK, 4 *$, 2009 , 
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[H ^/^942/2009] 
jffi ^ wft, ^str 

3**m 7 Trftw 1t£ («ng) 

Dhanbad, the 4th May, 2009 
G.S.R. 64.— In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and gram 
of Surveyors Certificates of Competency so far as they 


relate to Syllabus for Examination (Appendix-1) is being 
substituted by the following :— 

APPENDIX-1 

SYLLABUS FDR THE EXAMINATION FOR MINE 
SURVEYORS’ CERTIFfCATCOT 

(Under Metalliferous Mines Regulations, 1961) 
FIRST PAPER 

Linear Measurement: Instrument for measuring 
distance; ranging; chain surveying; errors in chaining .and 
plotting; optical square. 

EDM: Principles of measurement; types; corrections; 
selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Plane Table Surveying; methods, contouring using 
plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; 
dialling; loose and fast needle surveying. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment. , 

Levelling: Levelling instrument; types of levelling; 
booking and reduction methods; temporary and permanent 
adjustment of level; geometrical, trigonometric and physical 
levelling; characteristics and uses of contours; methods 
of contouring; traverse; coordinates and levelling problems. 

Tachometrv. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Use, care, testing, and adjustments of instruments. 

SECOND PAPER 

Field astronomy*: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north. 

National grid: Map projection - Cassini, Lambert’s 
polyconic, and universal transfers mercator; transformation 
of coordinates; vertical projections; mine models. 

Geodesy: Geod, spheroid and ellipsoid, geocentric; 
geodetic and astronomical coordinates; orthometric and 
dynamic height. 

Astronomy: Astronomical triangle; conversion of 
time systems and precise determination of azimuth by 
astronomical methods. 

Photogrammetry: Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetry in mining. 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 
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Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of • 
triangulation figures. 

Control of direction and gradient in inclined shafts, 
drifts, tunnels, raises and winzes; surveying of flat, 
moderately and steeply inclined, and vertical ore bodies. 

Area and volume calculation; different methods and 
their {imitations; earthwork and building estimation; laying 
out of rail curves on surface and underground; 
measurements of depths of incline roadways and shafts; 
determination of azimuth, latitude and longitude. 

Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Development sampling^ Channel and block 
averaging; stope sampling; averaging of stope-face 
boundaries; valuation of block roof tonnages; milting 
widths; observe plans. 

Types of plans; their preparation, care, storage and 
preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Geological map reading. 

Application of computers in mine surveying and 
preparation of mine plans. 3D laser profiling of slope 
surfaces and bench walls in opencast mines. 

[No. Board/Metal/942/2009] 

M. M. SHARMA, Director General of Mines Safety and 

Chairman, 

Board of Mining Examination (Metal) 
tprarc, 4 *1$, 2009 

w.w.fa. 65.—wj fdProq, 1961 ^ 

13 ( 4 ) ^ wrap# H qrkfo wrai ^ 

xr# yniupra kr # 4f#RT 

4pra WNn ^ f4T* 4lc^!P T i (-qftf^- i) 
f^T '*Kll ^ s- 

qRR»i«-1 

rptrifa wirafti um«i xnt 

(«IT?[4JFT 1961 

(^>) uwi-u i^f faynr 

*wfH<i>T , 4m wfPw 7 # ^ . 

h# -^4 ^k 1 ftPTWT I 

1961 ^ 

^ wrarfruT ct*n str wran 

faqq ftT#) 3439m t I 

IQIS GZ/rf'8 


^ SRpfa ?RT uRl^lf 

<^<31 I 

ranf xf tsRTRRt ?isn 4roraiq, 

tf>FW afk yfdftkH, ^5TT 4*R! 

traiR^Ri W4T i 

4sfPT M"qiq, oil i #4ft ^>T *tid(W V Ml4, •3'<'T«<. u i 

TJ3 yrntW 3M-4K I 

■pn^ra, sfNriraf, 

P18jTUT TJ3 I 

(43) tpnJ M^pdut : • 

^rf=ra Mq qn# 3 # Tpfft, foateifaiteRi ftrata 
tt^' -^ppr 4ftR*4Pri*iT w wrra, <»)K u i) # amffi 

4Prhr ■an# ^ x^sr ttwwfl #> 

T9T9 1 

tl# T«TT# tr#^, 31133^3 a# l_ 

tlteffwi ^Ff farf*Rff, M&RrT, 

#lef f^fd'l «rUfKn, d# "S^, 

(4v€l^J3TO) xn£R,#F^T,?Icr#3f 
T/g-iara, 3R? wrarfw, fsuHTio-d gtm 
fgfmn, sra’VR 1 

yiqrHd) T*# Is<il44> ^ 4B*IPT (««RWt > «llu*i 

fsrftpqf, ##£cT I 

wf f ra>i ap ■qa^, #H^an ^ Rh^h, # 3 # 
4n^, %4r T& wnr, fpirt, #N Pi+iem, 

ftiwAle* ftiqRn w, ^ Ifrt 

qft ^can, Iqftl ?RT PdPuS h# ^RT #4^413# ^■ 

ll^ <9”t1 9>l4 I 

Pd^li'hY ^ awrhr, tW fIfi 

^rPrffen 1 !, h# anqnwr yxfi’ ftrtapn 

q# T^i-Terrst, d# fef 

#0UP44t i 

wftjftrar "f<4?if qit yen i 

(■q) OTItR , fif+J+ld, 3Tf^ TJ# % 1^5 

nrayiPiiiT i 

yi<j)(fi«f> 4P4FR, ^fs ( *i Pm&m W9# # 

TRRR, qgl44> irq xraf ^ %# 4«1R ^1 Bff# # 
^ ■R1W T33 fpWT, 3)|«H>4«h 4I((4T3I 

yw.cn , ^qpff^qi q# ftftraT, cHIWWIMI 

(ei?iil‘fl4<),4rarepT 4ny#f TS-wra i 

^F5 !4^«l, W# # #4# «HI9»H''l/-4C l (ftl, #4# 

^ Wit ‘t tc l aram ^15 3>1 35T w <ri*in< 


232 


THE GAZETTE OF INDIA : MAY 16, 2009/VA1SAKHA26, 1931 


[Part II—Sec. 3(i)j 


TO TO, TOT ^T13Tf H ^fa-TOT, TOER 

^ MN4 U S I 

cfr to faqn Tjritf fea ifo to topr, 

toFi, ^ to to-ttos i 

v TOR q>T TO iWTOT TO fawta<J| j 

__ _ A ? ______._ _ r- ^ V * \ 

TT^ «f)Ry|l WfcMH 

^i 3llT)iT^[d IIFf, WH 1)1 ^ I 

• aim to tto: tto, H arm toR rita, tot rtott 
TO froror, 3 #^ Hi to rI««k wn, wit Tztftn to 
TOqft #5, <jaR qr TOrt 3dm ^ farrsr Tnronfrof ijtoi 
TO *jf*TTO 3TfR TO I 

toft **wY to fattem i 

’JTO TO *jfqTO *KT ^ OKuY ^ TOfcl, aRT-TOTTO TO 

^R- Tm iror m H Ttroro TOrorfroT, mRcmto to 
(Hf ^ irqtq qrnri ^ xfam yrroiPrcT, amWn TO*f^f?m 
WtR'i q^ftq, ?rt tor i 

^TO-TORR, 3TFI H RTFFte ^ TOTRT TOFTf TO 

<9(1'll ^ flfl- Rl<hl<fl TJ3 JJ*1 * ^ <?I<M 

TOrorfror i 

(TT)TSPR MTfafl : 

TJT8IT ^ q?^ 3?R ’JRtTO TO* TOTf y<j<w 
farfror h^H-iY to Tjrfw qqfrr, *cu« ?tr I^r, fro, tHi, 
Tfr^oT, 4'krll^, OTT, Tte ^T, ^T, a^R RfcST, Hz 
TSfeT, TFNi <*-dl-^« HI^IT, ?N> (T#TT 
TTSf 'TTf^'l ifo) TTfTO, WTf 3 TO TO SIWR^) TORY 
to toFt i 

TO^ Tf RrijTT TO TO^Ft, TJTSU TTO«CTfTOT I 

qisPVi tort, fK to frorfroi to 4f%*i qrl 
^to«ti, ^ Tim, 3 wt tt* w 'PFftn ^ 

•51R I 

Tfrfa TT^t ^ fT T9^ , ?f^r ^ TO, TFT ?f^T tref 
^Ulnl fe q , -^q? xxf^n ^n?q, tor 

TSTRf tY Fftfcr Tte ; tR T^‘ &, TOtl TTO-TTO^ V? M^I, 
ftFrfR*!, gTW ^ TTPR, TTfeffl, W^RT RTTO, 

t^tr, fsYdife i 

MTOr 3TOR ^ TO, TTT?W ^ %5RT TOpT, "t^Sl 
^ THIF I 

xjfw to MlaRqi TO^if i? toto TOftrf ^ qf^ro, 
TTTOITO, toRt TO iWfl ^ ftm «THfR «ftdl^ I 
Hz TO^TT TO 1TW ^ TTTTO I 

[TT. qt^/TOJ/943/2009] 

TO* TO* 7i*rf, TOq ■gwi to 

•apzw, toft ^ («ng) 
Dhanbad, the 4th May, 2009 
G.S.R. 65.— In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and grant 


of Foremans Certificates of Competency so tar as they 
relate to Syllabus for Examination (Appendix-I) is being 
substituted by the following: 

APPENDIX-I 

SYLLABUS FORTHE EXAMINATION FOR . 

MINE FOREMAN’S (UNRESTRICTED) 
CERTIFICATE OFCOMPEIENCV 
(Under the MetaHiferous Mines Regulations, 1961) 

(a) General Safety and Legislation 

Duties and responsibilities of workmen, competent 
persons and officials (excluding managers, assistant 
managers); discipline amongst woikers and control of staff. 

Provisions of the Metalliferous Mines Regulations, 
1961 relating to mine workings; explosives and blasting; 
haulage; ventilation; precautions against danger from fire, 
dust, gas and water and of other provisions and Rules; the 
enforcement of and compliance with which is the 
responsibility of mine foreman. 

Writing of reports required to be made by mine 
foreman under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 

Mine rescue; physiological effect of mine gases; 
rescue equipment and First Aid. 

Sanitation and health; miners’ diseases, their 
symptoms and prevention. 

(b) Methods of working 

Nature of occurrence of mineral deposits; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geologically disturbed areas. 

Hie purpose and utility of boreholes in mines; shall 
sinking; safety devices; temporary and permanent supports 
in sinking and working shafts; examination of shafts and 
outlets. 

Opencast methods of mining; mechanized and 
manual methods; deep hole drilling and blasting; shovel 
and dumpers; dragline; bucket wheel excavators; surface 
continuous miner; benching; maintenance of haul roads; 
other safety precautions; methods of reclamation; dump 
management. 

Genera) principles of primary and secondary 
development; stoping methods; manual and mechanized 
stone drifting. 

Elements of roof control; mechanism of rock bolting; 
support of roadways; face supports and their types, setting, 
testing and withdrawal; systematic timbering rules; packing 
and stowing; protection of surface structures; working 
beneath statutorily restricted areas and surface structures. 

Safe handling and use of explosives; deep hole drilling 
and blasting; safety precautions. 

Inspection of workings; inspection and maintenance 
of haulage and traveling roadways; man riding system and 
return airways; gates and fences. 

Reading of statutory plans. 
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(c) Ventiiatioii and Precautions against Explosions: Fires 
andInundation 


Recovery of mines after explosions, fires and 
in undation ; precautionary measure during re-opening and 

■ Natural and mechanical ventilation; ventilation of dewatering of mines. _ 

headings and sinking shafts; siting of auxiliary and booster (<*) Elements of Mining Machinery _ 

fa^distribotkec measurement and control of air in mines; Safe* asp^ and sttfe esc of d tfltottl ta ri, of 

estimation of air quantity requirements; methods of coursing machinery use in un ergr p , 

of air; anemometer; hygrometer, maintenance of ventilation “^idmg ^^“ra^S^rs! 

appliances. bucket wheel excavators; spreaders; surface continuous 

Pollution of air; irruptum/occurrence of gasea in brakes (indading serv ice and parking brakes); 

mines; properties of gases; detection and measurement of ration ^ use of compressed air; use of steam and 

firedamp and noxious gases; samplmgof an; determinarion ^ ternal combustion engines in mines, 

of environmental conditions; standards of ventilation. Application of electricity in mines; safety 

Design and construction of flame and electric safety precautions. \ 

lamps; their use, examination and maintenance. Winding equipments; ropes and guides; signalling 

Suppression and treatment,! sampling and analysis ^ h writing arrangements; safety devices; examination of 

of mine dust. winding equipment and shaft fittings. 

Elementary knowledge of causes and prevention of Haulage and transport; types of haulages; rope 

firedamp and sulphide dust explosion; limits of haulage and locomotives; self-acting inclines; haulage 

inflammability of fire-damp. roads in underground and opencast workings; rails and 

fires and spontaneous, heating; prevention, tracks; their maintenance and inspection; tubs; signalling, 

detection and control of mine fire; sealing offfire areas; fire safely devices; codes of practices; traffic rules; unsafe 

stopping and their examination; precautions against practices; derailments. 

outbreak of surface fires; fire fighting on surface and Different types of pumps; prmcrples and use of 

belowground siphons; drainage and water lodgments- 

. r .. Code of practices for transport, installation, use and 

Inspection of old woitangs. shiBiogof tntttagraund and opened maohinay. 

Sources of danger Horn onrlnce and underground convoros and safety appliances, 

water; precautions to prevent inundation and irruptions ol [No. Board/Metal/943/2009] 

water; precautionary measures while approaching M M SHARMA Director General of Mines Safety & 

abandoned qnd water logged areas; boring machines for Chairman, Board ofMining Examination (Metal) 

exploratory work; water dams; water danger plan. 
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t-TR.it (fRRRrife ^life WT) t-Zt.it. (RTJ^fe #zifz 
we), Trn.zt.it (Tftaia $zife we), gfina tR ijtih nr 
tan ana! ^ aafaRT aft mai, ^ anr a*ft ^ ama ,h^f 

Pi'llRI, 3Rt*R liuikfl, 3R-TOR, 31H itt^TRT il-jRI, 
31R TR5 3IR (^rafn TRf 3^4 W) | 

^33 T# 3nf5R7 3313 : ^R 3T*f?JR3, RPR ^ Tj^ f 

ttrR aitr tori aa «^n nr aara i anife RtriR 

^+HfFHi4Riiit (Tft.TJTT.3TR.) I 

<9*-n ^ ^ Tiprat M, 1 T.it.Tft. 
tfertlPRR I 

3JtWU*i<n jidii: aftalPi* nueft^ +r4>T 

an aropR, nnRi aftr ftaiRi i 

TSIii tiHB : 

T3R«aT TR fPR : ‘SIH 3TftifWT, 1952, ^SR 
faaR 1955, ailqcni Wf 1957, T3R ^ai*l 1?PPT 

1985 wi if uildlita R<dt9 fi^cT fw? 1956 ^ HRI-IR, 

i3R ^rarnfiRiTilw! Ppr, 1966 , mg aft mraf if Rrxttft 


ani 3m ln*n ir ftma t 
anaf if ttrtrt tjtw : 

anaif if ^ftw : ^^t artftp iaaa ^ ^raiftar 
iiftPT, anria aftr Ttmanr, g*feanr ^ir zaan aiferR, gizm 
mfiwaft , HPjfir 33 iftjltfi ar, asTRi ^ st^rr faa^a®i, 
5"fear ttft aft snarr^r aaro, gsfear aft ^fa ap gizar 
iftiiaa, gizai ^ ftPra 4 >iwY an a?a srcrr, mn 
^raiT if ^mr ^ zaia, |a (ftar ^Pnfal»i<a i^Tftfe 
ftiiw), j*feai vRoqq, m Tmrrft, ana ■grar if 
maafla az+T an ataan, ^rar-na'iR if afaaft aft mitaRt, 
afRiftar tjtw TPiaa na* grw adana, ygost tMcr, 
ftaafta 33 fiiaafla Rtafiraf, ana aafara an aataa aa 
faimn, ^tw aava i‘ t^tt ititfaaft aft ijfaan 1 

itflswiwaa (ftrariftaiz) : iRgianranaia, irt 
Rita, Tran aa faaa anatf^i ilfiaa anaiRa, itfanr iiaaa 
amatar aignata, ilfea tppr ^ ttrr (taitai^faa 
aftr sHtPr^'i), ann^r aignata ^ argatqnT, itfiPT naaa 
if Hina aft ijfaan, ^ fsP^i’R, ^ feR-iir? ^ tM i’ 
■atftn naaaT>3 it Ran ijraraR mr argaala 1 

snaanwaa: 3naiaa>ici iaii, zaana 33 Huitfafanf, 
anaraaiiR laama an$r, 3313 33 anaait, Imaiftfi 1^3 
aiPccq, anaw+w sit^dT if 7THR oaftaaf aft gngr, ai-iam 
33 Tsifftiaa, «sfa an ij^raR, 3na aara, •qr aft iif aftr 
airtr ar zaat 3313 , aaia zwrt, tr^y^n 155 Ra i sfia 
ztort, aaw ani tg aaa 153 Triwr 1 
nraftm zamr 153 T^n^fa ani 1 

Hfirjfaa ^a snamfam tW : f nfaa>1fa4i nji 
^H>3.)raatlrw, gn ga< i a i d i aR i ifaarn an v ii ftRaft ua i a , 
*JR A**cfih j i 33 * zaana, ji«hi na iaKcitaa aftlafaaf, 
3Fa 3R wnfaaf ga aa^ rbft, Ttarma aa aaaR 1 
SWiWI *33431 (Rlglza): lia»WI^ 3WR fag-a , 

aanar «Tar«n ift aiaa> 33 zaan i^aRR 1 

anaf if T3^ar 33 * Tair^a 1 
,'8lRRtait3aa3'afT3?aif'gT31^TPTf3cTaTT^ 1 

(m) ftWa af%n: 

aai-taaR: aftanr afta aft a^fcr^azafwfa, anftta 
aftaRT iftaf an faaRi, 3 pr if ’jni-tafR an aata, 
iiaftRtitaiR Ttraari, aft55, w, itaarf, faj^irf ?carfft, 
3TRR1TT^ if art^T 3RR, ak ttR TTi^R, tftra 93 TRaiPra 
aftaRT ftai, 1a3ltdtita>H aaaft’ aft aaiRm 1 

aftanr Tftaf an «l«ai: snaz^a aft iaifftar 
4H3aa+diH, ai^fza, afSaiR rrz, tifr fafarn 

33 ^WRa, l^az 33 anfan Tzta t^faza, IrrianT aft 

lataar, angaa, uimm <ra aarfta ar^fcarft if TnftR 
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#fr#R TO 3TO WB #k, TO# #TO # ^^[4, W'K, hTOT, ftf^ll, 


STTOPftTO WFft, ^fTO TOT#, I 

TO#TOpTTOR TO^TRZ.TJTOTTO iJPlTO *TOW13ff 

##, -VITO Tfq rwr f# #ro # to ivmz w 

^sr-aqq'WI^ I 

##m ^fr fafrof, #toit #R # 5rr fafrof to 
-qro to ^ to#ri <f># r# <*>!<<&, ^nfror tutor i 

kk TO't#rc : faTOR # «il«Hin, to fttu 

^f%T^ <sr fe^ifrr- , 3 #tot wt, faro* # ftrn 3wff 
to .to- <iiTto> #51, uro ri#t ^toIs, r^snR'i £3 

S IKfo qq? toTO*#, feldR'l ^ %3 ^##1 UTTOR, #TO 
TO Wl? 1 ! # TOR #RT pTOT#T ««nfcriHf TO fs vJ iiS'i S*1R 

feqd ffri to3 to #f5R r## # wrc, 

•qrfe^STR MfR $c<J#, TOP WR, ciWd w»fa TO # 

TO#, TOP3fTO^TO#,TO*TOITOTO*?# WTOTf#f, 

feildR 1 ! # ^fTR 3TPT TO*^ TOTTO # fTO5 «R«nPfllf, 
TO qfc^ffiTCTRfqfrfl, fq^ltW ft#fTO hR*wi»H 1 

dlroid m^R'i: # Tte to# # fafror, frora t# 
H<fr#d # tte, RT’MId #*T ^3T!TO, 3# TO 
## #*r, #R^h 3ffy rtttot k#, <n**i«ci« # 

Tt^n ^ %q to# y u iidl, rto to# ■q# ^ttor, #rto to 
toi3, top to',5i£ top toto, snrof to ■# ##, tto 

jdii^ dm id #r to feyi^i, f*#/y# tor hi$R*i, 

■pro #*I Rl§R»l : *T##TOR 1# ftd< TO 
##ltR #f#T, TO# Wl?y fafa, §<*dl55 «h*RPI, 3TR# 
T# 3I^kt TOT T# shTdl sfsrfPfTO f^ffeRT, 

m ^ror ^nr, Tfew ^n, TOifen ^ f* 7 ! 

#P5 i^ppn, gl5^lPd4> HI5RR, #w "SFR # f^t 

kiPRn 1 

■SFTC # ^5 'kra ^«T5, TO# 

■RWf # TO t^rfVqf, ’‘ifHTO #d fUflppqUH, #?r ^5 
RI# ITOlk I 

grtTOTOH T3TO: # #dRl ^3 ^co-n # 

#TO-Rk, TO TO TO TORT, "3TOTO ^NP TO PTR#, 

ftfTO, fTR # TO, #■ 3TOTOTO T# TraiTO TO^, 

%f#T, TORS^# PtTOTO # MIM^uS, 1%# 

# ^PT, iTOPfeR, TOPES fo*$f, TOTH- # TOlfel 

TO^ TOTO, Tk ptd TOFfkn, 3tfcT Ptd TO3f # TORT, 
ffi-TOTO, P«W»ldH T^tTOPk?# *W41$,TOfe 

TOffen, T#^T RTfTT, ^ TO^ I 

Trq" qRqs-t # ^TOFfe^3ra/TOT# PlPTO, 

Tff^cT TOR SflqtTR, I^T TOf#T T# 

# yqt^flTOl, TOT-TOR T# ^TRTOn # TORT, awH 

to q ^ata n, ^r ri#-3tThIvw, T n# tort, to?s 

TOH TOram, # tort, TOT TOR, 3TO5TOTT # TORT, 

166? <53 jetj-<} 


gffq^R ^*lft , 4<&i «Cld l t4*wlto ,lWPgW-ftPW> (TOWN 
TOlTO, 3kl TORF l# ^ TOlTO 5RlTft), 3PTOTOIT # TORT, 

w (TOkP^aro) to^t Rtfro, trirp Wtoi.C^t^sapt 
^T W, ■®N, TOkT RTSfro, 7 11 # 

«drt «m ftfTOT),TO^rof, T# 

TTO#fror TO^rof, wro ftft anft, sft.ani^.-st.TRT. 

(affqkt ^#^4^ finw), fT-ftz TOftfn t# 

f^T-tr##, ITOTRr #R ^ TOR STtTOTOSJ UTO; 
^ ^TTO HfffTOT, ■g^TT 

te^rt froror t# 'sro ■fatro’f to tror# TOk # 
tNt # awn to to#; 'j-rtor t# ^ra 
Prtot # f^RT, #R, ^*r, TOtfror ^^#rhr, #to t#, 
■q^T 3#Pn# Pl3T#*f'#TO, #fTOR TO 3PJTOT, TO !F#. 
TO?#Rt, TOTOTOl, fe##feF TO ?l5^k* #R, t# 
TOTOR TOTTOR,,^ ^ RHR iTOR, #TOT3ff 

TO #TO1, TO?!Rf # feotl# TO TOTOT TO TOlPTO, -Hsk 
fe^T#TO UTH'ld i^ TR TO ^TOR, TOk illtK#, 

TO Rk- Tjlf^ 1 ! TOk, RpRl TO #Pl=b dlR, 1 !, TOR TOTOR, 
■g# TO 3#-#R TO^, TOt #de, #TOI tor TOk R 

3T5RR RlTOH, TO# 1TOTI# TO 3#?TITO, VTOT, TO> TOT TO 

^iro, tor, TOt tot topWjet to toPto , r^r fWstatoi 
# faqiFqf q, ^#T #f# TO TO«T #ftk# t TOT TOTO, 
y<WJ I 

^f#f TO ftTOR : TOftfe TO*M#RW, 

fTOPk# TO TTW TO R##, Plfe &ftTO Mki, 
RiW>V<*l' # frorcR, ■## TO 3j#ft*r to# $ 4»1«uni TO 
$ #rok #'^to ■g#fR toW^to^ftor, footer 
TOTftro TO ^r# 3#f%w TORT, ^R R1TO TORT I 

TOTO feRl# ^ 3R# TlfilTOTR TO TP#, TOT5R terftf 
TO TOR # tSRT# TO TOk I 

(r) toh #irpr, krppk, 3 to to ■RR-’rom i 
TOR TOTOTO TO "RTOP: TOR #f, ■scmIti, 1JR TO 
TPTO, TOR ^T5 TO ^w?f?R alk RW<#»t, ## "TOW, ## 
■|#t, # ^TOT ##WkT TO fe^f, 

## #TfFT, PlfiR #Tl' TOTRtTO, 

#R ##/## TOd ## I 

TORI sfo: 3T#TT: TOR? 3 ^RI # ^-TO#WRT, 

Tfsrfr TORP TOTO W, ^TTOt 3 # 3TT#T # 1RR, 
TOR # «IRfeT#pRT tJ# # WTT, TO# 

^ tout hhhwh # amnrop ck#, tor Rig-TOif k 
TOfll TO WPTTRTOT TO dNHH # TORT # 'PlPPH, 
TO TO #TOTR Rpf?RT k TORT To 3TO# TO 
TORRTOT, dT'N I H TO'k#^ tot#^ 

TO#R, W #51, rTO-iro, 3rr^ -q#TORR 

TO^TO, #ro: TOT# TOT TOR A Tte iST, #2?53TO RT#T 
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^ ^ q»RR 'TTTOT RR, qqr <^fwi qq' 

g>s)mR'i t 

i9Ht if giq-qqR: gig-imiF ^ faqg, gig-Rigf qq 
■JrfipN 3^ IViRnR'i g>t TRrgqq spHrr^r, m? 
Hfgwi, 3*3^ gig Tiffa?, 

Traiai: fefMt qffqtfq, qtyfaq, RqRR-qiq 

^ WI, TTR-qfrRrt ^ Rrl-ei-cf qq 3RJ Rftpq fafaqf ) 

^itn: Igfqq q^rf ^ fegRi, itf qft fqsfogjq 
^ Tq^fcn, wr, gig qq' fqqqrq, T j !r - 

gig-im ftqftcr $ wrt, gM^r, 
^ igrcft, qg rtor> q^, tftq qq faf%q 
gq wr, whcr qf tor,, t Nihh wnq i 
■qqraq gfeRi.: RgRR cf strz, tob qq qig-xpjf ^ 
3qqnr qq ftgfai, gig rri qft 3rrar*T^iT3Tf qigg>Rq, 
^fqRTT ^d4<*> favour, STsf sPR? fafa ?RT ^TO^fPl ferofem 
qq Mq few qq.qqfei, qmfgqfe ifeqqf q^ fqy^i qg 
qfe^ ^^'1, <HfP*»*t» qfsRi<i qq qqfet, qjq snqqqqRt 
^ qtqq^R, TRRR ^RT, TO TTqRR if 3 J?rr fqqtiR, 
^Kll 1^1 t 

qrgqrfar gqr : TOffg, swn, to qq ftq> i, qpp 
^ 3#rfq?gi, qfer#3f 3#g; r*N to?, gfa to; 
qi ffegfTOI qq fa¥<rh»[ I 

. wit q sTfrojf . ajrtMf guror, rrt.- qgq, 
qq *ftfira, TSRT: qgq tot T5R 3rfRqf 

qfe qrqR w tNtor, tsr arfMf if few, arfRsfqf qa 
*for q^ TO, qq^fdfaiq qmiq qqferqfel, 
qfeq-qjqq ^raq, % srginq qq TOiqff qfartaiq', TOffag 

^2^' ^ ^ ^ ^RR, ■gat mH 3 

fqqrfqq fw ^ ^)TTT aifR, qfe?r ^qr qq ^nr arfron - 1 

^QRt f fropte : TTO -tnr qq St? frofele, 
qilFf qq ^q>-*PT, ^n«« qiHT ^Rq< qq 3 R 1 ferfqqf i 

■^cfe <sirT if 1qq>ftR feiRT ^ tott fqrote I 
qiH^^ferlqFFte 1 

W 1 RRR: qroq qq flqrqur, ^ ^ 

■qqtq q^f ^ fnq qrrniftqr qg qroftq?, ^r 
( qtffn) -fflR ^ gdgfejf qif -feqrfq qq feTgfe?. 

'W-'qqiq, Hiiqn ^ %q ^qrft, qrer ^qr trr 1 

tg^. 3Mqq W-WR^^mq wrf^tfe^TOt 

qq 3P#quj ( <gn) qqrq qq qqiq-Tq^ui 

qqiq-q>pf wraq, 3?mqqnR ^ %q totot qq frqfer 3rrofl i 
• 5R?m ^qq^r : #rq i qft ^ qq 

"fferaq, qqrm ^ rr^t, qqrm qaf q feWjl ( 

^R qqfqrq qf Tfqq -4' qtfeq T^ m i 'dh^ qq tq^qui, 
ggfggq grfeq gq qqtR 1 


P^fNf qq fosRT, TOftq fqfero qq^ ^ ^ 

T& | 1 R, 1V»R«|, qtfro qq ^qq qq-q*fq q^q, 

Wfl I 

^ gra ^tzi qq tttow qqroifet ^ 
ftl^Rf g*t WTFq ■qR-ten, ^fqqq -cRpq, 
gw-fgg, 3 IRfftq> q?q tqq, qqr qm 

?qq q»[ grf^-qsRi, fe^te qq ^ ?M-qm 

q*i rr 1 

^ qq qn^riRT gfoqtf 1 
gprt Tfq : qqiqs qq fqq<«i, 3 P}fer ( qffqqr qq, ^fqR 
T^, imx, qrfefir feNsr, ^Rfq, far^ R 
^*T, MrR, Rjq qq qftfqR ^ fR ^fqq T^q 

PRI5RHI f 

g^q : to qq qqR, jto, qffqe 

flq qq ^q qq q^R qqrfRqf, 3 n^feq> 

^q>, ^q, fW>H, qn3>^^ qq TOffeRR sfqwr, 
^ ufan «i«hiih, qr^T qifeqr qq qter qfqt-qiiRT^f, 

gi^ gi RqgRI qsqqR ) ^fqqqf ( qjjf^r, 

^ V< ’’ <U| ^ qfq qq q%Rr, Rfe -j^fteq tfen 1 
y H,|q : g^R fqro, qiqtf^q, tof qter^, 
ggtS ^w, q.^t.qq, qffeRt, ■Rfe^q, TT.qcpr.TOT. j 
1%^ istf , gifesgaro qi^, tor qnt, qa.^.qa, qRqq.^. 1 
■®Hf q RPI# #qjRq <JMqi<u| ; qq^ qq 
W ’ ,w ' f . W 1 #w4l’, 3h qq TQ-Tsiq qq iRRTq', 
("*** ggw, tf qq 3R, 3TT^f gTR), q^fqr 
qp$*q, #i q,4«q, ^! ^rg q^iq , tr^ 
qRR TO^R, WRRRuftq qr^iq, Tn^q qn^q?) t ^ 
^^qpf, #1 tfroq, ?qfiR q^q, ^qq ?rofq, 
Rnfer q>TT, ^qr feqifq qq ^arrarc, RW th<h (^r 
^T^ i iX^q ? Pf»K«i qq ^RTF gfiwqf, W-laRratR ^R l jn 
(#gr qftsq ^rqRigq), qj|R TRR f ^r-^b 

’Jfim T3tfi a ttw TOftqf qrr Mfer, qn ^ 3 ^ 
gftq>R 1 

^ fq*feRTR, feferom, tnftqi 3^ TpiBI^f, 

qR 3R1!R (qRT^I) TO femfR, 3rofa TO1 ^ few, Wf! 

gR-g*nq, *iSRR, qq feqfeq qq ^-31133, 
gfero qft RTOqi^ 1 

^^,i« q#Rt : *RTO ffef f^R q^ W, ^ 
qg gqp?R. Ifqt, •^r, ?tWr, % ri^, tor, fte ^r, 
gjtR rIto, gffR-qqR^ 3 i[, tost, tt£r hi^r 
qg "3^ iqr-Tqnq ^ q^ 1 

gw, ^g gj*^ gig qq frofer, mm qg 
wqfei, q3R qR$TR aiftr rtor> gugror, gig 3qfeq qq 
gig-fTO, flftq qq gm lIRlfRqf Rt q^TT, grw ^ q^j | 
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XTO-TTOR SJUlKHl : to«R RR f$q)to1 - 

^reroi.toRi-RS tto-ttor, tor! 3 MM, 3TTOf R3 

W-TW1 muiftraf, TOTRlftrT to«R R5 ^5 

TTO-TTOR MUflcrfl I 

* • 

torMjtt toRTfto :TORf3Mj<TRTMTRrrMiH 
toot r4 Mtoi, fet rr fkrto Mtot, tor 4+Vilf*w», 
to, w -te iwri', 

toto ito-Mrc, Triton Isqi^ti, 

yUr<«<* tt^, Rlf%2-toT, Tfe RR5 ton, f|TO tol, TOtrS 
Mr, toMR, ^ to* to, Wi 

fipRfTOT , RR Plto>, to R3 

ix tot w, to tomtom ■gfroRi, 'MIsRwr MT^i ^ 
jiGito faejcflq 515*1 ^ shkih Risk, itor, ator, 

Tf^ir 3£?> V>TOrto R3 #F^, TOHf "4 TR Wltto 

yqici'i rM tot y^Vi s 

(1. ) d4? J l : 

trofa TO : toT T?sf TO 1 TO 1 WI, toiR 3 

hw ^0 ^roto i 

^ ijt Rq : TO ^ ftf5ITO, WR, to«R RR 3TOW 
TOI'RTO I 

toM*i H i «R ,l5tozTOTORm, toaif Rft 4Mfri, ton 
sjfwr, ’groto artor i 

: ?£3r rr to tro toR, 

0*1 Ht^5hl^iTr^iq> yjn^s I 

faqlskiisi : TOT^Mr HisA-WiT^q* faqlstaitsc, ^Ri' j i 
RofTO^toifTOTOR, fMl-§ldl5<i <^n<§^7R, 

TOM^fe t ' TO* *|UHl4, HHltol, TORfl RR aTFTFTt- 

MHlto-i, A+W£ I 

^ qid 1 ! : ^Mfd'l aMTOR, trNto ^ W, TO$C ^ 
MfarrrRRk ^-i4ii tor, to^R'i Tt Mto, TffTOT r4 Rstotr 

fsrffeprf, WR M TORf TOT RFR, wWl RR 3R*to Mr 
wtoH ,RRRTMiTR i 

MlM *tfi5R : SI^I^H, <PSto?R, ^®R 
3 toft.RS. RR -£&& tolR TOT ton I 

Rfto R^lnM : TO'llto Vl^Wdl, RRR TOM^ 
( i^^fe p) tsrf^i ?m *ii«f=r<f) ^r 1%to, 
fit^ld i sa , 7 TR^ ^ ^1 ftigR W Rt#R, OHlo-ita 
Btq> i, tpr yondl gn yR^^n tj^' wMR? MW ?rn tjs 
ti#ij*i ^ MiMi i 

^ fi<ri^H : ’tor ^5R rMt ’JjR siR ^Mra 
T*Rrf ^ q>lRfrl?i'i ^ MW^n i 

: fRdd, 'TO T3W 

^4 to M^r, afk : dro ^ Mu ^ 

m RMr, w*r> ^ftMry ^ rr ri Mn 


tr ^ tor ■5FiW vwff ^ arg^a w^h w 
j Nq r a tot ^ro 1% to 3 f\ to ti 'to 1 
3 ft ark R*toR ^ tkgRf : IfeWf ^ 

Mtor, R*to rt?R) (toRR to fa too, m ^ 
fto, ■jNf tor tr RRitot, to’tor snffiM w 
rrftOr 1 

%ro firs-: r^tt to-^ROt, to^ WtftoFt+ 

Hl4'4ifH+ ■JRRfT H<.«t>«, mfs-OT ^>T ^mihk u i I 

fwtoft : fapte, I»fto‘fa«, faRt^R^T, 

TR m.’I^T'iTIhtici affWIFnl^^ 133 siq^PT^> 

toiM I 

: tore, to ^t tor, stow? 

^rr to^, tor "k* toto^f ^t "toi 1 

to>R SFRR ^ M«Hl4, PFfWwi ^4 
toMik, toM v?i Rtor yia^w, ^ir "rw ’to 5 ^ 
■qk ^ ■jrM wr Rtor i 

fey, ■*!« smishiy 7 rrfI', WR 

■R^ i 1 

RTOf ^ m, fato, ^sto, RSPR rW 
to, tor ^ wit’ rr ton ^ ^gsi Mir, toraff ^ 
qifqrq r 4 ^tor I 

tsjr -h4^r rW wif ^ IrrWi «*‘wj«i< rt toT i 

Rftfto-n 

MflR tot TO«ra> rwjrto tort-rr irfhp ^r 

(RilRRT TOR firiWTO, 1957 ^ ) 

(TO) TOR TOR, ftraH RR TOITOTO ^BfR \ 

TOR R®(*R : 

RftTOT: 4fliPi<t)-n4»R ^ [hsihi, yqqq*!*! q>(4, hWii, 
#T3^ R4 Mto, TO^R stof ^ feR RPTSR TOI toll R4 
feto i 

TORR 31RSR : TOR 'tot ^ iRR RTR-TOHR TOI 
■RRR, fW+W R4 Rf?!^ 1 ! I 

TORR RR«R : TORTOI-toH, TOJ^toT R4 Pltoi, 
^ toW rr toW torr, OTRin rr tor i 

RtoRTWR : TOR RRfTORl r4I*M r 4 fatol.'t.RR. 

kt. (FRiroto toto ■rtr) tor ’toroi ton, aia 

RR5 31R. ( RR TORtRR) I 

TOTO MOR : 

wf»i r 4 ■gf^n tor : tor antWIrom, 1952 , tor 

Mr 1955, TOTTOTT TOR Mto 1957, TOR RR1R Mr 
i985,TOi^^toto 1956 ^rprr, 

tor ot|d^iRi+ yftor Mr 1966, rtj wit toM k‘ rir^ 
3Ri Mr R^f Mrr i 
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^ ; gsferoilf d TOTO Tjq 

TOOT ^ 

s^ 1 ^ ^ ^ JrfWvi, fafqq toot? to 

^ 'SB 3 d ^TFT, qtfro? TOTOTO ^rq 

WR, 'jfo'TO, *JOTT S#| W#, WT 

W d *ii’i c fl t i to nlwr, uotmtwt d qfqqjf d\ 

, atrRTf^ w xraf i$m d ®t qflron, ^ 

HT^R, fgq#q T*q fTOtfq n f¥M I 

*!W MTO : qqjq l^q nOTRi, «n vT^» dir ^ 
^ TOk ^ 'Sn«»» U^Hq, qtnq '3T(<t»<u| j U[5 

Rqi$Rl'l ■3Hq>t«i, q-^iq TO*fr ^5 ^PT Tjq' 3lfTOOT I 
^RTT 1 £T TJT^ftr to4 I 

3rf^jf^r T& sirroif^r Tjq 

*JR yew q|diq<u| ■$ 7*T TOftfotf OTiq, 

'frnfePT ^NePr 3wi, tort ijq' fro^m q>t Iqfoff, 
^ T 9 PT '=*nfferqf Tjq Wl, l UvTO qq 3 RqR | 

3Rn?T TOWOTT (ni^foi) : ^Rr n«hRt q> TOTR? 
ftiSRT, 3TTO?! TOnTOT afrTOR> T^f q^TO TJRITTOT I 
3 •W^l.Tjq FiTW | 

Tafcsc stoR up mRsm d k nqfaq i 
( TO ) faftn tnrj qf%n : 

*£T»f-fq*IR: qfclRI #q Jlfft T$q ^qftqfq, qR<for 

q^$#TOftqroT,qitair*HF qftfro foMq*! tfwwl 
^R‘i qft farfaqr, amra *rc<rc 3 qtfkr twri, qfc tm r*£»ot, 

nan# qft *i|jfei(i i 

qfcTRT#Rf TOTOtrRI :TOTO'RTfTOn3q'f§i+J 515 $*, 
^ TTPTRl Trq ^TRTTf if R5T ^wf^fl 

■fefwi ytf srt farf^f, ^iTR^ni^, a rcq pft ^ wpft, 

wif am |qcM« ^37raE, ^fwrwwwiarf 

Tffef, W ^fT IRS ^Tfeq ^ fq+W ^3JT32 ^f 

«n fqfVRf : qft 'BRRT fqfvqf 

^PT T& TOlfar ^ ^ ^TR> (^tR ^ tj^ ( -qfe^ 
^vrf^TimrT i 

^f^trq Phci< ftrftl : fR?R arf%^? ^T 

wr, Rff^qr ^ter, -rrt rt£r y&tfc, fipwfR 
3nqvH, ^ ^rm 

qjpf qSftqRwr, mI+m rt(h xpsf 

W!, ^R'l afr 'R^rT, v.'Hi «ni«ijq f%^g ^iqMiPHqi, 

slw 3TFI V$ 'q^T ^ fq^Kj 'HTqqrfqqr, 
T^ qrfe^SRT qf%RT I 

nl'iqi<rt RTSRr : T^q ^3 ite qft 

l^rfMqi, 4)TR^5(H 3flftp <rtT'iqi<n ^T, 3TFI T^q Tft^ ^ 
^Tl, nl'iqiCT ife TtSR ^ ^ 3 TRn?ft, w wfc, -^T 


?nm, ?ftq^ n* to ■% trrh, arjqqf ^q ^ t R ^ j 
RtPi/^ q^f qnPHl, ^TqR V$ ^ uqtqq | 

1*W> Tftq ^R'l : W^WHI q|^ T^q* ft?R V$ 
^iqin TRlfR ftrfifqr, ?<Wf^ wi^Rl'i, aqi^ 

^ V* 3 qq WI*Rr, 3T5tW^T Hlftqf, 
TW dm ^ftq, ^fem a^nr, ^nf^i ^ 

ftrfVwr, (|^iRfc|> ffejq? #r qnr=f f^q 

ftMf r 

- I 

^SR qft 3RT ftf^q WV^T : qi^5 ‘^fR t^T5, tr# 
TfWt qft R>rfV<ti, <jf*m qrta ■jRtH^tr, qj^ 
^ dm ^#nfWq ??qrfq | 

art’Rqro ¥R : qjl «|6HI qq 3rSFR qft 

lNff-q>e, 3WR, R?R qq qRR, ^RITO 'af^f to 1qiqftrj ( 
R^Rt faifl, fr tR ^ qqjR, TjqiTOI TOF, 1i%T ( TOR? 

d WPPZ, TOq?qq> ffPTf qft qfmr, fqRrfcR, 
toto «ni« ■fero^q q?t uriRr qrc^ qr^ tot^, 
ftR TOrfen, 3ffri Fte qi^ ast wi, ■fscftror 

fawteq qq totRr «hwi< qi^rc, -gwi ^ , 

i^q 4Rq?H qrl I^Rrfe^aro/q^tq fafaqf, 
■S* 4 ^ 3 ^7B, ^iRlfl TTq ^qq#R l ^ | «^gid4 , 
qw>-qiHH T^qRiqron qfl trrt, ^qroor to 
^T cti^i-oJh^ii, qfRiq, q|q qft WTT, TO^I, 

^^aqiqroir q»t wit, q^e mRqr qft a^qn^f; tHfttRf, qsfe. 

xrtTq>, 3T^ ^ffqr ijrq ijpf TOfq>, 
^tR), <ir»lK«ftOl qft TORT, *TTO (TO^^aRT) 
qif^ (qi^S/qnfT ^T, qii«Apr #q, TOfq>, Hl^pT>T, 

S^'fl ^>F, ^q> T^q qro 'Sfr 'WVqf), TO^ref, 
TORRIRN uq' a^fbw, TO^rof, ^-•fe !Fl?TTT ^q 
R^n-nqR*!, Rfq>Rin (fiVi qRr ^ arrt^ro^ btto, 
fi^ qra qqf^r, d i 

fa*)ji»i tfq.qFR to qqrt ^ 
^Rtw q»t 3Tq*fR°n TO UPTRi, Tjq T?T 3 T 

Rtwi ^ fti*i-fi, *<£*> q^ ^ttot, wre tror, »^ir wTOiai! 
TO WVl, q^enT d fik^'1 ^q TR*H1 TO RTlRT?q, Tf^F RRT 

^T.qq^'ftqT^nrq »j|ii»ifl ■arorn to hRt uq 

anf-^r Tf*F qte, dm d^z, ^Rtr, tfqr qm to * 

< **PK TOTO, ^ "9W TOFWr TO TWhR, q^!R Rugu^l+Tq 
^ tJb"wftPf, wIm T^q qiq ^RiPh^, 3RTO, 

TOF3WTO I 

fif^WT to ^fijw si^i qq qrro^rr, fq^Fte^i wtNt 
d* arrtflffqr wn, toto tpn i 

(q) qnq qhrqq, , awn ijq qn-TOraq i 
tow qrarqro to nqz^ : nro ■'Wf, ■acqfn, tjut irq 
nmq.TOqqrgTO&qfa&T aftr linr^qn, '3Rfrr, ^jn, Rr^rorDi, 
wr ^*q qft qyqR qq tor, tfWq ^q, # ^h ( 

^*hM«qq to^Nt ft^qer, d\bdmt , ffh^r ## 1 , 
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HRftfafaRR 16,2009/fcirer 26, 1931 


faffa faf HR fafa, tfafafaftR, fa<H fa 
RT?R fak I 

♦ fa fa fe'Jtiii, snfa fa tw^ira, 

gwn fa? fa Rm, faRTfa faaa i . 

■35TRT fa <ni^di : tur? A *^hi ^ ka, g-fak 
3RCRir > -3Wf fa Sdfa ^ RRTR, fa fa 
c?f%T* T* -5Tff[l fa 3flfa *FT WHM1H, ^*TT TO fa 

diH^M gfe fa 'I'Mi^rf fa Ifafa, Pfa^ HJffliT ^ q>K«i' 
■gror rr, fa* arffa fa fai+^iPk i 

^Hf xf Hig-faTS faj falf -% kfa Rig-fat ^r 

fafa, fafa fa fafkfa nsf r«hi 4, ailRw'i^, 
3TRTF fafal gfafa, fa Rffa 1 

Ml^fd'* fakH >fafa sRq^-l, yi<?>ft^ falRR-fa 
^t’WTr 1 

fajRT faRR : WR, fafafa fa Rfa 

-^fafa Afald fa «nni'<Kfa,fa-M31f 

fa ffafa kffll A RRHT, Ps^TK Rfa ?qiyl, 

3jS^ fa ww fa, WcR ^ RHR>, ■HqidH 'I u him, l 

AdkH faRT : faRR ^ ?mz, fa£ fa fa-faf ^ 
^1 Ifafar, fa ■rot fa 3RR?RaRtfa rh ur^r, 
RRRR Aifa (tuffa®!, owifafa ■fa'i* RR kfaRR fa 
5>'ig<j< argsraYn, ^JR afafa+ai ^ hi<H>^R, faidR fasm, 
■®Rrt fa?H A 3ra<R (fa>lfl, faRR 3W I 

d i gU l ftrt gR : ^Rlftl, RORR, RTRR fa Pifa“i, W 
3 % RR faR fa fakfal, yWlq far* «Wtc, fanst-i 

RiTlWRR fa P^fa^ 0 ! I 

■QRf A fafai : W 3#fa? ^ RRRR, faR: 1 5fa, 
fafasr, ^Akfaftfa sfeftra (jFfilnT^iFaRRciRqR); 
fa 3ii«Hjl*< u i Rl^kR, ^ ^ Trcnf^r ^ ^ 
■SFR^), W^R wi TRRW, ^R 3 #=rS ^ PlHd-fl, aifR^f 
■^141d *RRI, i^wfifadd qifli<«i ^1 Rih1 j i, s!<k 
srf^l-TRR fPT3?I, ^Rr 3T^ra hR^^i^, «^R(n 

% stgqra, #R ^ 3rPR-sHt ^ TT: ^Rl, IRt wfl ^ 

■gFfi^l^Pte: 4>l*W tu;'^'^tR'S^'^t'«icii!ril<nni, 

■tppR'ftq trg "^R Pd^ti, ■«t»K°l ^ Tt^)-*fR, «ii«« 

^Rtr, MV^n 1 

wff 3 Pd4.fad fw ^ ^R faFffc I 

■^137 ■JRr PdR+V I 

T3RT Vrll«IH : 'RRT Tl^rTR, 3^ ^ 3^1 ^ 

Wfa ^ iRR W^lfHRI V& d+d1+, ■g^R ^R 
(^fTR) 

■^-jjRRt, HH'^l ^ qiil t RR 1 

•ftFPte, 31R TOT-mi«H ^ 3H<id 'STHf Rft R<t>dfl 
T^' ST^RR, Wdif ^f qRtra R?R R.q>^0, qqld-dHq)<R, 

166 S Gljrf -}* 


«>ldH, 3imW<RR ^tcftf WRlfll V$ M«nci 1 , 

'3flHfCl c t>Icfl T 1 I 

3R5TR SRdWI : ^R "^R, ^*R ^ ^ 31RZ R 3 

#I3R, RSFTR ^ 'RRR», TO ^ RW^?t I 

(■^) ^RFf Mvfhfl tpr : 

RTlHt' Ril ftlSRl, R#T fs^R, fRfRR TWR ^ t*PR 
^' ■ 51 ^, RIRR'I, RRRT ^J^e, ^RTR TTg TJifR RR'R, 

I 

r^rt fRR, jtnUi 33 «sw* RR^Wf ^ rr^ 
Rft RW1R ^R-tSTT, R^RR 
SRq-'fjR, <MRR<K R?R ?5R, fa, fWl 

^•?RR, T5R Rff^-^RT, Rrt^ 

RR "RR 1 

R?ftR hr spptvnm rRprt^ 1 . 

RFR fa : dHiqd RR tRRRR, fak, RlTd+ gR, ^R 
efa, ^sfn gqfa, ^f%R fasr, Rifarfa^, 
faq, kfafR, Rra.fa RftTOR ^ RTR-HS, fa ^ffa fa 
Wlijlfa I . ' 

RI?R : RRRT fa fak, 3RR^, RfR2 P^tJRl, 

^r fa ^fa, fa fa Ri?^, ^fifa fa kfai x*nicifli, RTcl^Ri* 
far, faf, f^R, RR3R*fa faRWlfaH «(qwt, 
RfakiR fiRUIW, fa^T fatal fa Rte Rrat-RRfa, 
fa^T ^4^ RR R»T 'RkJRR ^«3T gffak, R15^R 

^RRRR RiT 3RR1RR, RTR fa fa«lR, Rk-fafaSR tffal I 

fapra R#t - : faa faw, Rifaffara, w 
rrts Rfar, .hr . faro, fafeR, . fa fa^. 
fcz fafapra fafa, 1 

wff wfa fararH "3RRRR : RaRR, «fail, ^RT 
gffaRI, fa RJIW-TOTTR fa RRfa, Hl+lRlfeR (Rifa 

RRR?, RR gR, anfa W), Rfa^rc wftfa (fas^faRT, 
fa afafa, fag RfaRt, fit H-' I H *fa T, yiRRRfat 

fa? afifaR, R1R5 fafaO, "?fa T5J fa, fa u^i Ri«h, 

fafa rt?r, fasr faR FRik, Rfa kR fa - feqfa fa 
ksr^s, ?fk vM4H (gRT faffan), far ffafa fa g?^ii 
gfak^-kRTlfaRF^fa (faRRffanfaarn?R),faR 
faslfa we,fafaRk^R T ^iR 1 gffaa ^rfa 
■qfaflf RTI -fak, fa fafa faRv^r I 

RTR : RRiR, tfakfa, RfafaR, fatal fa RRfa, 
■5i^r yi u iet (did<Ad) rtt ffaki, sfak "ReT "A ffazar, RfiA, 
faR, -SJcT-^Hra, RSKR, fa H»I Ifafa fa k-3TF3S, *TR, 
fafar fa •hhvhiA 1 . 

fafaasRe Ri'iktt : far ffa fa rrto, Rfa 

fa Aditfd, far, ^farr, fafa, "fa nfa, swi, tte As<, 
faR kter, Rfa fa^-Hrokfar, fasr:, -Rfa Rifa 
fa gfa TBt“713IR ^ RS^ I 
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TO TOW y«n<rtl : <su-il 4 3C?ra?ff TO 

TO-Txara TOTfeRjf i 

:TO^4t^*ifTOTOfroK 
l^q lq<K»i, }feq?i TO ft 1 1 Ah Rkru), TO-*£?ff aqqwkf . 
*mci, 'fara-tror, atdfeft 
^f%Z-txR, Tfe TO5 RfTO, ^TOT, 
?RT-fera, fa%P?l 9^ TO *rf%£ tf^Ti, m^R 
Im-rfoi, RTO ^Ph'TOH $ | $q ^ # 3 ,^ 

Wrt ^ Rffa» ftgfa ^ * TTTORR ftfSRT, jmpsv 
3rffr r, TO*#** TO ^HR> TOR? i 

°ilwk RRTcRR Tjrgf 3 ^ | 

(T)Hl^^fir: 

RPIR : tf^R! TO rjft Tnq^ TO4>fl >T, wfanr i 
W STOfqfl 

3^TO :' £ im^' PUtfiM, T^.TmhRT^'-STj^rj 
TO TOR | 

^ *^1, 

^4KW, ^H40q TORft 1 

• ^ 44 . m^rr^ 

T^f^raf^oiF -rpr, frrftrR, |er 4 ' 4M^w , 

R^ Wtl^f, TO qmn)«M , Frirtft TO 3R«ipft 
«'****, TOR* t^tRT??, RRR*Ri4to fa*Rl TOT fTOW, 

»R»$ ( ) fefa 5RT TO flfo* <flqfrn STftqfrp| 

I 

: 3qfti«i TOTOW, ^#1 TOR, TO^T Rj) 
Pq*WtTO‘ 3R«w *«ih, R^Rn rtf fafTOT, to faTOIR 

Wraf, We xtf RTO$ gjf RPR, RTRfr TO 3TTOrtft 
TOPTpSR t 


ft*iftfT wJm<n: tor TrNpr 

^ ^ ^ TO TO r2?ir to ink 1 

^ r6 WrWtf: «K'r)<rftq >KlRrfl, Ttrtr 

(■yjgy ) fafa m diHifa* tftrfrii to frofro, tor* 

M*ta*c, TOR* Rrif TO Ptf-gR TOT fttfro, toMr 

f^K to tokr* to trfforcfa to ^%|]r f^fO -gm ^ 

^BT ft»lt<vi I 

■wllWlm: ‘iiqxl gTO R%eT afk ^rtrj 

TOwif ^ ^ 

■£x*<nv*W RWT^, RiR ^JtlR WT RIcft' T(g 

<r®^ Wi*t q>(<[ wnT RiT f^i+il' atftr t|^r 0 

«i?f m Ww, topwt t^ftrohr ^ Rr«f ri 3 R?fr fwn ^ 

TOT ^1^ TOR a>pf Rwii ^ 3T^3J ^pp!| t 

gfe 3?k TOrat^T ^ %5R1 ; ^ cFTR! 

vINrxfi, R*rnJm tort ($P«Rm arfqr MNr), to it 

ftro, gferif TO TOR 1^' TOlNtTOT, TO 

^RI^JTT I 

ft* : TOTO • MlfacbTP)^, ^ 

«i44lpHq. ^TWR TOft^f TO RS^n-rKu r j 

^TOTR T^Bf 3TPRH TORl^f, iafror f^frof T^f -g?R{[ 

-i(Wl*f|iJ, ai4qq» Pih(o| TIRTOR, x^jr ttx? x ^t r 

t# ^ to trofn 1 

fwi, TOfee RR TO3HSTO Wfl4, ak #1 R%WJ 

x^TORTaf I 

TOfiF ^ utot, wito PimI u i, ^Tsr-trsr, totrt i^gf 
W»T , TOT X* RTOTf Tjj ^TOR ^ ^sr fRTOf, R^WRf ^ 
silqtq x^ q»«t»H t 

to=t toNpp kk Rroif ^ troW i to^jr to TOkr 1 


U >T ’iiw^nviV2,\AJ7 

kR. to tihJ, tor gror wnfR^RT to aRTO, tot 

T^kffT q)^ (q>|qcii 

Office of the Chairman, board of Miaing 
Examinations (Coni) 


Dhanbad, the 4th May, 2009 

f * G ' SR 66 -—I" Pursuance of the provisions ofRegulation 13(4) ofthe Coal Mines Regulations 1957 the bve-laws 
fo, the eondw ofe«i» ood gr«« of Manager 1 ) C«ti#c«« of Cong««Ky ao &, asthey ” iJeJ’sS ,Z 

Syllabus for Examination, for Ptrst Class Manager's Ceitificate (Appondix-I) and for Second Class Manager s Ceitiflcate 
(Appendix-II) is being substituted by the following:— ^ u ^iass Manager s Certificate 


Certificate of Competency ByeLawNo. Existing Provisions Substituted Provisions 


Managers Certificates of 5 
Competency 


Subjects and syllabus for Examination Subjects and syllabus for Examination 

(a) Winning and Working. (a) Mine Management, Legislation and 

(b) Mine Management, Legislation General Safety. 

and General Safety. (b) Winning and Working. 

(c) Mine Ventilation, Explosions, (c) Mine Ventilation, Explosions, Fires 

Fires and Inundation. and Inundation. 

(d) Mine Surveying. (d) Mining Machinery and Electricity 

(e) Mining Machinery. (e) Mine Surveying. 
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APPENDIX-I 

f SYLLABUS FOR THE EXAMINATION FOR FIRST 

CLASS MANAGER’S CERTIFICATE OF 
COMPETENCY . 

(Under Coal Mines Regulations, 1957) 

(a) Mine Management; Legislation and General Safety 
Mine Management: 

Introduction: Evolution of management; theory and 
practice, principles of scientific management; elements of 
management function; planning; organisation and control; 
structure and design of organisation for mining enterprises. 

Persona) Management and Organisational 
behaviour: Selection; training and development of human 
resources for mining enterprises; leadership; study of ' 
traditional leader behaviour; autocratic; democratic and 
Laissez-Faire behaviours; conflict management; conflict in 
organisation; sources of conflict; dealing with conflict; 
organising for conflict resolution; conflict and growth; 
individual motivation; two way personal communication. 

Production Management: Determination of norms 
and standards of operations by work study; analysis of 
mine capacities and capability; production planning; 
scheduling and control; short term and long term planning; 
productivity; concepts and measurements; application of 
Ergonomics in mine operation. 

Financial Management: Capital budgeting; 
techniques for mining project; project evaluation; pay back 
period and IRR; methods of cost analysis and cost control; 
breakeven charts; working capital management; ERP 
(Enterprise Resource Planning).'^ 

Mining Environment: EIA (Environment Impact 
Assessment), EMP (Environment Management Plan), 
ETP(Effluent Treatment Plant), STP (Sewerage Treatment 
Plant) threat to environment from underground and surface 
mining, means of mitigation, treatment of pollutants, 
monitoring systems, water management; mine closure plan; 
R&R (rehabilitation and re-settlement). 

Economic Impact of Mining: Economics of mining, 
effect on community - before, during and after mining; 
corporate social responsibility (CSR). 

Materials Management for mining sector; ABC 
analysis, Inventory Management. 

Industrial Accident: Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation: 

Health and Safety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Coal Mine Regulation, 1957; Mines Rescue 
Rules, 1985; provisions of Indian Electricity Rules, 1956 
applicable to mines; Mine Vocational Training Rules, 1966; 
other rules and legislation applicable to coal mines. 


General Safety in Mines: v 

Safety in Mines: Duty of care; occupational hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; frequency rate and 
severity rates; cause-wise analysis; basic causes of 
accident occurrence; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mates; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elements in mine safety; workers participation in 
safety management; ISO and safety audit; safety 
conferences; tripartite and bipartite committees; mine 
environment monitoring and control; roie of information 
technology in safety management 

Risk Management Theory and application, baseline, 
continuous and issue based risk assessment, risk 
management techniques and applications, means of 
managing (minimizing or eliminating) risk, computer 
application and-simulations, manager’s role in risk 
management, du£ diligence, application of risk assessment 
and risk management with reference to due diligence. 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 
of persons engaged in emergency response, investigations 
and reports; assessment of damage, mine rescue; mine 
gases and their physiological effects; rescue equipments; 
resuscitation and reviving apparatus; selection and training 
for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis, physiological aspects of breathing in dust 
laden atmosphere; dust sampling and sampling instruments; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment 

Sanitation and health in mines. 

Safety related issues in coal beneficiation and 
transport. 

(b) Winning and Working 

Geology: Nature and occurrence of coal seams; 
description of Indian coalfields; application of geology to 
mining; geological structures; folds, faults, fractures, 
fissures etc.; boring through disturbed strata; bene hole 
survey; indicated and proved coal reserves; interpretation 
of geological maps. 

Opening of coal seaxhs: Legal requirement about 
outlets; siting; verticail shaft; inclines; shaft sinking and 
deepening; drift drivage; mechanised stone drifting; 
methods of sinking: mechanized sinking; in ordinary and 
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water logged grounds, in running sand etc.; freezing, 
cementation and other special methods; shaft supports, 
temporary and permanent, tubings etc, recent 
developments. 

Development and layout of mines including surface 
and underground arrangements; layout and development 
of shaft-top and pit-bottom and haulage arrangements. 

Underground Mining Methods: Choice of methods 
of mining coal seams and factors affecting the same; 
statutory provisions. 

Bord and Pillar method: Schemes of development; 
design of bord and pillar working; statutory provisions; 
selection of equipment for development - mechanised 
loaders, continuous miners etc.; preparatory arrangement 
for depitlaring; statutory provision for depiliaring; 
designing the system of pillar extraction with caving and 
stowing; mechanisation in depiliaring operation; types of 
loading machines: continuous miners etc.; roof 
management; local fall and main fall; indications of roof 
weighting; air blasts and precautions against the same; 
precautions against fire and inundation during depiliaring; 
multi-section and contiguous working; liquidation of 
developed pillars. 

Longwall mining: Methods of driving gate roads; 
single and multiple heading gate roads; longwall face layout 
—advancing and retreating faces; orientation of longwall 
face; support system for longwall gate roads; powered 
supports; face transfer, operation of shearer and plough; 
roof management and hard roof management; periodic and 
main fell; design of high productive longwall panel; mini/ 
short-wall mining; communication and telemonitoring. 

Thick seam mining: Bord and pillar and longwall 
methods .in multi-section; multi-slice methods; inclined 
slicing; horizontal slicing and cross.slicing in ascending 
and descending orders; under winning methods; sublevel 
caving; integral caving; blasting gallery and descending 
shield methods; hydraulic mining; special methods of thick 
seam mining. 

Other special methods of mining: Wide stall method; 
methods of mining thin seams; underground coal 
gasification, coal bed methane/ coal mine methane etc. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of production benches; ripping; types of 
rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design; 
factors influencing blast design; deep hole blasting; 
calculation of charge per hole; ground vibrations; 
secondary blasting and problems of blasting, side casting; 
surface miners; safety aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; applicability of electric 
shovel and hydraulic excavators; cycle time and 


productivity calculation; estimation of equipment fleet; 
dragline operation; side casting; side cast diagram; 
calculation of reach; cycle time; productivity calculation; 
bucket capacity requirement; scrapers; types; method of 
work; push pull operation etc.; bucket wheel excavator; 
operational methods (lateral block, half block and fell block 
etc.); productivity calculation; continuous surface miner; 
operational methods (wide/fell base method, wide/fell 
bench, block mining, stepped cut, empty travel back, turn 
back and continuous mining methods); conveyors;' 
shiftable and high angle conveyors; mode of operation 
etc.; OITDS (operator independent truck despatch system); 
in-pit crushing and strip-mming; opencast mining over 
developed coal seams; high-wall mining; safety aspects. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of ground movement and strata control; stress, 
strain compressive and tensile, shear strength, uniaxial and 
tri-axial strength, Poisson’s Ratio, Young’s Modulus, 
convergence, elasticity, lithostatic and hydrostatic 
pressure; rock mass classifications, strength of stooks; 
shaft pillars; protection of surface structures; design and 
stability of structures in rock; design of support and 
reinforcement for underground excavation; support 
resistance, yielding and non yielding supports, dynamic 
and staticloading, measuring instruments, consolidated 
and unconsolidated fills, rock bolts, cable bolts; latest 
developments in mine supports, economics of support 
design, subsidence; caving of rock mass; bumps; 
monitoring of rock mass performance; mechanics of rock 
fragmentation; slope stability and dump stability ; dump 
management; roof management. 

Development of safe explosives; permitted 
explosives; composition and testing of safe explosives; 
Milli-secood detonators; alternatives of explosives. Use 
and safe handling of explosives in coal and stone drivages 
in gassy and non-gassy mines; blasting techniques and 
their relative efficiency, total cost concept. 

Application of numerical modelling in mine design; 
application of computers in mine design and operational 
controls. 

(c) Mine Ventilation. Explosions, Fires and 

Inundation 

Composition of mine atmosphere: Mine gases; 
generation, properties and effects; sampling and analysis 
of mine air; methane content; methane drainage; flame 
safety lamp; methanometers and multi-gas detectors; gas 
chromatograph; methane layering; monitoring of different 
gases; telemonitoring; coal bed methane/coal mine 
methane. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; heat flow in deep mines; effects of 
heat and humidity; psychometrics; computation of 
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thermodynamic properties of mine air, basic modes of heat 
transfer in mines; methods of calculation of heat flow and 
temperature rise in miae airways; heat and moisture transfer 
in bard and pillar and longwall workings; computation of 
heat load due to various machines e.g. belt conveyor, power 
pack, stage loader, lump breaker, armoured flexible 
conveyor, shearer etc. in longwall gate roads and face and 
road header, continuous miner and underground sub¬ 
stations etc. in the mine; air cooling and conditioning. 

Air flow* in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation: Seasonal variations; calculation 
of natural ventilation pressure; thermodynamic principles 
and other short-cut methods. 

Mechanical ventilation: Theory of different fans; 
characteristics and suitability of fen; selection, testing and 
out put control; fens in series and parallel; reversal of air 
flow; fan drift, diffuser and evasee; booster and auxiliary 
fans; ventilation of headings and sinking shafts; standards 
of ventilation; ventilation calculations. 

Ventilation planning: Ventilation layout; 
determination of size of shafts and airways; estimation of 
^ir quantity requirements; ventilation network analysis; 
Hardy Cross method of iterative analysis and application 
of linear theory; thermodynamic network analysis and 
computer application; application of numerical modelling; 
estimation of pressure requirement; ventilation survey; 
recent development in mine ventilation, ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of coal dust; 
properties of stone dusts; sampliiig and analysis of coal 
dust 

Mine fires: Causes of mine fires, spontaneous 
combustion, mechanism and susceptibility indices, 
detection and prevention of spontaneous heating and mine 
fires; dealing with mine fires; sealing off fire-areas; build¬ 
up of extinctive atmosphere; pressure balancing; fire 
fighting organisation; gas ratios and their limitations; 
modified gas ratios; reopening of sealed off fire areas; fires 
in quarries over developed pillars; coal stack and waste 
dump fires. 

Mine explosions: Firedamp and coal dust explosions; 
causes and prevention; stone dust barrier; water barrier 
and other methods. 

Explosion in quarries over developed pillars. 
Water gas explosion. 

Inundation: Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; water lodgements; monsoon 
preparations, water danger plan. 

Gtleq-n 


Recovery of mines after explosions, fires and 
inundation and investigations, rescue and recovery in 
mines; rescue apparatus; organisation of rescue work; 
emergency preparedness and response system. 

Illumination: Cap lamps; layout and organisation of 
lamp rooms; standards of illumination; photometry and 
illumination survey. 

Risk Assessment and analysis with reference to mine 
environment, management of envirqpmental risks. 

(d) Mining Machineiy and Electricity: 

Theory of Machines: Machine design, different-types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles 
of steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes: Construction details, applications, 
mechanical properties, breaking load, factor of safety, 
bending factor, capacity factor, snap lenglh; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; dri ves 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment, non destructive testing. 

Underground machinery: Coal drills; jumbo drills; 
roof bolters; quad bolters; UDM; shearers; ploughs; AFC; 
road headers; dint headers; continuous miners; shuttle 
cars; SDLs; LHDs. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
aerial ropeways; man riding systems; in*pit crushers; feeder 
breaker etc.; mine cars; track design and layout; super 
elevation; track fitting and safety appliances; self-acting 
inclines; coal handling plants; rail wagon loading plants; 
use of diesel equipment in underground coalmines, free 
steered vehicles. 

Pumps: Types, Characteristics, motor power, 
capacity and calculations; laying of wateT mains; dealing 
with acid water; slurry, drainage; lodgements, storage, 
designs and layout of dams, sumps, pumping problems. 
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Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface miners and 
their maintenance aspects. 

Generation,, transmission and utilisation of power; 
steam, compressed air; air compressors and auxiliary 
equipment; air turbines and air engines; efficiency of power, 
steam systems; safety aspects. 

Maintenance Systems: Monitoring and reporting, 
tribology - corrosion, planned maintenance, Preventive, 
periodical and total maintenance system in mines. Condition 
based monitoring and related maintenance system. 

Mine electrical engineering: Generation, 
Transmission and distribution of electrical power in mines; 
radial and ring-main distribution; power economics; 
industrial tariffs; power factor improvement; sub station 
arrangements; short transmission lines; cables; switch 
gears and protective devices; protective relays; circuit 
breakers; gate-end box; drill panel; field switch; trans¬ 
witch; symmetrical fault and circuit breaker rating; mine 
signalling; electrical drives and semiconductor controllers; 
selection of motors and starters; semi-conductor devices; 
principles of operation of thyristor controlled variable 
speed electrical drives; electrical breaking; earthing; 
flameproof enclosures and intrinsic safety; use of high 
voltage operational equipment in mines. 

(e) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and ranging, units of measurement in surveying. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels; problem solving. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Field astronomy: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north; Astronomical 
triangle; conversion of time systems and precise 
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determination of azimuth by astronomical methods. 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development surveys: Surveys of flat, moderately 
and steeply inclined and vertical workings; control of 
direction and gradient in drifts and roadways; traversing 
along steep working with or without auxiliary telescopes; 
3D laser profiling of surfaces and bench walls. 

Theory of errors and adjustments: Causes and ' 
classification of errors; indices ofprecision; laws ofweight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Geodesy: Geod, spheroid and ellipsoid; geocentric, 
geodetic and astronomical coordinates; orthometric and 
dynamic heights. 

Photogrammetry: Introduction; scale of a vertical 
photograph; photographs versus maps; application of 
photogrammetry and remote sensing in mining. 

Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
out of rail curves and haul road curves, surface and 
underground. 

Dip and strike problems; outcrop problems; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

APPENDIX-II 

SYLLABUS FOR THE EXAMINATION FOR 
SECOND CLASS MANAGER’S CERTIFICATE OF 
COMPETENCY (Under Coal Mines Regulations, 1957) 

(a) Mine Management; Legislation and General 
Safety 

Mine Management: 

Introduction: Principles of scientific management; 
management functions; planning; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources for mining enterprises. 

Production Management: Production planning; 
scheduling and control.; short term and long term planning; 
productivity and its measurements. 

Environmental Management: Mine environment 
monitoring and control; BMP (Environment Management 
Plan); mine closure plan; R&R (rehabilitation and 
resettlement). 
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Mine Legislation: 

Health and Safety Laws: The Mines Act,. 1952; Mines 
Rules, 1955; Coal Mine Regulation, 1957; Mines Rescue 
Rules, 1985; Provisions of Indian Electricity Rules, 1956 
applicable to mines; Vocational Training Rules, 1966; Other 
rules and legislation applicable to coal mines; 

General Safety in Mines: 

Safety inMines: Causes and prevention of accidents 
and their, classification; frequency rate and severity rates; 
cause-wise analysis; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; risk 
assessment and risk management; cost of accident; safety 
management system; human elements in mine safety; 
workers participation in safety management; ISO and safely 
audit; safety conferences; tripartite and bipartite 
committees. 

Disaster management; rescue and recovery; mine 
rescue; mine gases and iheir physiological effects; rescue 
equipments; resuscitation and reviving apparatus; 
selection and training -for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breathing in dust 
laHm atmosphere; dust sampling and sampling instruments; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mine$. 

Safety related issues in coal beneficiation and 
transport. 

(b) Winning and Working 

Geology: Nature and occurrence of coal seams; 
description of Indian coalfields; geological features of 
coalfields; methods of boring; boring through disturbed 
strata; borehole survey; interpretation of geological maps. 

Opening of coal seams: Shaft sinking and drift 
drivage; methods of sinking: mechanized sinking; in 
ordinary and water logged grounds and other special 
methods; shaft supports, temporary and permanent; 
mechanised stone drifting etc. 

Development and layout of mines including surface 
and underground arrangements; layout and development 
of shaft-top, pit-bottom and haulage arrangements. 

Underground Mining Methods: Choice of methods 
of mining coal seams and factors (depth, seam thickness, 
inclination etc.) affecting the same; statutory provisions. 

Bold and Pillar method: Design of bord and pillar 
working; statutory provisions; mechanised loaders; 


continuous miners etc.; depillaring and applicable statutory 
provision; pillar extraction with caving and stowing; 
mechanisation in depillaring; local fell and main fall; 
indications of roof weighting; air blasts and precautions 
against ihe same; precautions against fire and inundation; 
multi-section and contiguous working. 

Longwall mining: Methods of driving 'single and 
multiple heading gate roads; orientation of longwall face, 
advancing and retreating feces; support system for longwall 
gate roads; powered supports; face transfer, operation of 
shearer and plough; periodic and main fell; rnini/short-wall . 
mining; communication and telemonitoring. 

Thick seam mining: Bold and pillar and longwall 
methods in multi-section; multi-slice methods; inclined 
slicing; horizontal slicing and cross slicing in ascending 
and descending orders; under winning methods; sublevel 
caving; integral caving; blasting gallery and descending 
shield methods; hydraulic mining; special methods of thick 
scam mining. 

Other special methods of mining: Wide stall method; 
methods of mining thin seams; underground coal 
gasification, coal bed methane/ coal mine methane etc. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut, types; site selection; 
formation of benches; rippabiiity; types of rippers; cycle 
of operation 1 ; drilling; blast hole drills; performance 
parameters; requirement of number of drills; blasting; blast 
design; factors influencing blast design; deep hole blasting; 
calculation of charge per hole; ground vibrations; 
secondary blasting and related problems; surface miners; 
safety aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; electric shovel and 
hydraulic excavators; cycle time and productivity 
calculation; estimation of equipment fleet; drag line 
operation; side casting calculation of teach; cycle time; 
productivity calculation; bucket capacity requirement; 
scrapers; bucket wheel excavator (lateral block, half block 
and full block method etc.); productivity calculation; 
continuous surface miner (wide/full base, wide/full bench, 
block mining, stepped cut, empty travel back, turn back 
and continuous miningmethods); conveyors; shiftable and 
high angle conveyors; in-pit crushing and strip-mining; 
opencast mining over developed coal seams; highwall 
mining; safety aspects. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of ground movement and strata control; strength 
of stooks; shaft pillars; protection of surface structures; 
Hwi gn and stability of structures in rock; rock mass rating; 
design oft support and reinforcement for underground 
excavation; consolidated and unconsolidated fills, rock 
bolts, cable bohs; subsidence; caving of rock mass; bumps; 
monitoring of rock mass performance; mechanics of rock 
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fragmentation; slope stability and dump stability; dump 
management; roof management. 


Mine explosions: Inflammability of firedamp and coal 
dust; fkedamp and coal dust explosions; causes and 


Use and safe handling of explosives; blasting 
techniques and their relative efficiency, total cost concept. 


prevention; stone dust barrier; water barrier and other 
methods. 


(c) Mine Ventilation. Explosions. Fires and 
Inundation 


Explosion in quarries over developedpillars. 
Water gas explosion. 


Composition of mine atmosphere: Mine gases; 
generation, properties and effects; sampling and analysis 
of mine air; occurrence, properties, characteristics, 
detection and measurement of firedamp; methane drainage; 
flame safety lamp; methanometers and multi-gas detectors; 
gas chromatograph; methane layering; monitoring of 
different of gases; telemonitoring, coal bed methane/coal 
mine methane. 

Flame safety lamps and their design; use and 
maintenance; testing of safety lamps; lamp houses and 
organizations. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; effects of heat and humidity; heat 
transfer in bord and pillar and longwall workings; methods 
of calculation of heat flow and temperature rise; heat load 
due to various machines; air cooling and conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation: Seasonal variations; calculation 
of natural ventilation pressure. 

Mechanical ventilation: Mechanical ventilators; 
characteristics and selection; testing and out put control; 
fans in series and parallel; reversal of air flow; fan drift; 
diffuser and evasee; booster and auxiliary fans; standards 
of ventilation; ventilation calculations. 

Ventilation planning: Ventilation layout; 
determination of size of shafts and airways; estimation of 
air quantity requirements; ventilation network analysis; 
thermodynamic network analysis and computer application; 
estimation of pressure requirement; ventilation survey; 
recent developments in mine ventilation, ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of coal dust; 
properties of stone dusts; sampling and analysis of coal 
dust. 

Mine fires: Causes of mine fires; spontaneous 
combustion; mechanism; susceptibility indices (crossing 
and ignition point temperatures); wet oxidation potential; 
factors affecting spontaneous combustion; detection and 
prevention; dealing with mine fires; sealing off fire^areas; 
build-up of extinctive atmosphere; pressure balancing; fire 
fighting organisation; gas ratios and their limitations; 
modified gas ratios; reopening of sealed off fire areas; fires 
in quarries over developed pillars; coal stack and waste 
dump fires. 


Inundation: Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; water lodgements; monsoon 
preparation^, water danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations, rescue and recovery in. 
mines; rescue apparatus; organisation of rescue work; 
emergency preparedness and response system; emergency 
organisation. 

Illumination: Cap lamps; layout and organisation of 
lamp rooms; standards of illumination; photometry and 
illumination survey. 

(d) Mining Machinery and Electricity: 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles 
of steam generators and auxiliary equipment condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes: Construction details, applications, 
mechanical properties, breaking load, factor of safety, 
bending factor, capacity factor, snap length; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. * 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment, non destructive testing. 

Underground machinery: Coal drills; jumbo drills; 
roof bolters; quad bolters; UDM; shearers; ploughs; AFC; 
road headers; dint headers; continuous miners; shuttle 
cars; SDLs; LHDs. 

Material handling equipment in mines: Types, 
construction, operation; safety devices; maintenance and 
calculations of rope haulages; locomotives (tractive effort, 
draw bar pull, ideal gradient); conveyors (belt, chain, cable 
belt, high angle, shiftable and pipe conveyor); aerial rope 
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ways; man riding systems; in-pit crushers; feeder breaker 
etc.; mine cars; track; super elevation; track fitting and 
safety appliances; self acting inclines; coal handling plants; 
rail wagon loading plants; use of diesel equipment in 
underground, free steered vehicles. 

Pumps: Types, characteristics, motor power, capacity 
and calculations; laying of water mains; dealing with acid 
water; slurry, drainage; lodgements, storage, designs and 
layout of dams, sumps, pumping problems. 

Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface miners and 
their maintenance aspects. 

Generation, transmission anc^ utilisation of steam and 
compressed air; safety aspects. 

Preventive, periodical and total maintenance system 
in mines. 

Mine electrical engineering: Generation, transmission 
and distribution of electrical power in mines; radial and 
ring-main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmetrical fault and 
circuit breaker rating; mine signalling; power factor 
improvement; electrical drives and semiconductor 
controllers; selection of motors and starters; semi¬ 
conductor devices; principles of operation of thyristor 
controlled variable speed electrical drives; electrical braking; 
earthing; flameproof enclosures and intrinsic safety; use 
of high voltage operational equipment in mines, 

(e) Mine S nrvev ing 

Linear measurement: Instrument for measuring 
distance and ranging, units of measurements, 

EDM: Principles of measurement, types, correction, 
selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determination of true bearing 
by equal altitude method; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours, methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 


Field astronomy: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north; Astronomical 
triangle; conversion of time systems and precise 
determination of azimuth by astronomical methods. -■ 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development surveys: Surveys of flat, moderately 
and steeply inclined and vertical workings; control of 
direction and gradient in drifts and roadways; traversing 
along steep working with or without auxiliary telescopes. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini; Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
out of rail curves, surface and underground. 

Dip and strike problems; outcrop problems; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

[No. Board/Coal/2009] 
M. M. SHARMA, Director General of Mines Safety & 
Chairman, Board of Mining Examination (Coal). 
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3E?OT, r§4ij irg Tr^gr -tgfif fi. gTR ^ fe?n fi i gfim , 
3 )|cm1Ri^(1 ■% -^g -gr Iggr dMgifi wr! 

I 

^9><n ife 3 ettcet gfl TEwfi, fgffiR fgfirqf ^g '^ggfi 
■gfififin^, 3T«fggf Tfe ggg fiigfuT ■gig*dH, TjfiRg gg 'jjm 
te: 'ildi^fif gg tggiEn, 3Tggg TEsgr gifi ife gfi 

gg TOR, 3?^rifeT TJ[g fi^IErR HR gTRT 1 

■gfi ifa g*n <i«Hifi feg, T^rfgr agg^m ife 
t pe gfi gumfi 1 


1 <wfi ^ wn an<?>l fiwWl, fiSIRTTfe-fiOTTaR 

^ wit i<q tWi«l fi TWfag iggR, ^ gifag gg g , - ^ 1 

ffififitorfaEr ggfif gg aitggg 1 

^str Tfe ^rR-ggfif ^ fifirf^ fi gfi^r -^r 
ggfe, fm gfi figgm fi gfe^Rrm 

[fi. fife/gjfeRI /939/2009] 

fi*r. fig. Rgf, tir ^sg gg i R4m > -Qfi 

Hsi*sT, «m gfi^r gfe (g>l*iRi ) 

Dhanbad, the 4th May, 2009 

G.S.R. 67. —In pursuance of the provisions of 
Regulation 13(4) of the Coal Mines Regulations, 1957, die 
bye-laws for the conduct of examination and grant of 
Surveyors certificate of Competency so far as they relate 
to Syllabus for Mine Surveyors Certificate Examination 
(Appendix 1) is being substituted by the following: 

APPENDIX-I 

SYLLABUS FOR THE EXAMINATION FOR MINE 
SURVEYORS’ CERTIFICATE OF COMPETENCY' 
(Under Coal Mines Regulations. 1957) 

; 

FIRST PAPER 

Linear Measurement: Instrument lor measuring distance; 
rangipg; chain surveying; errors in chaining and 
plotting; optical square. 

EDM: Principles of measurement; types; corrections; 
selection of instrument. 

Angular measurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Plane Table Surveying; methods, contouring using 
plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; dialling; 
loose and fast needle surveying. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; 
theodolite traversing; traverse calculation; computation 
of coordinates; adjustment of traverse; temporary and 
permanent adjustment. 

Levelling: Levelling instrument; types of levelling; 
booking and reduction methods; temporary and 
permanent adjustment of level; geometrical, 
trigonometric and physical levelling; characteristics and 
uses of contours; methods of contouring; traverse; 
coordinates and levelling problems. 

Tachometry, 

Controlled survey: Triangulation; trilateratjon; 
application of GPS and Total Station in mine surveying. 

Use, care, testing, and adjustments of instruments. 


[wn-g^ 3(0'] 
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SECOND PAPER 


oftfrrc-i 

mjiMfti oomr-oo ofapr on oidftiMi 

' (oftowr toft ftrfftoo, 1957 ^ anrio) 


Field astronomy: Astronomical terms; determination of 
frue bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north, astronomical 
triangle; conversion of time systems and precise 
determination of azimuth by astronomical methods. 

National grid: Map projection - Cassini, Lambert s 
polyconic, and universal transfers mercator, 
transformation of coordinates; vertical projections, mine 
models. 

Geodesy: Geod, spheroid and ellipsoid, geocentric; 
geodetic and astronomical coordinates; orthometric and 
dynamic height. 

Photogrammetry: Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetry and remote sensing in mining. 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of 
weight; propagation and adjustment of errors; 
adjustment of triangulation figures. 

Survey of flat, moderately and steeply inclined and 
vertical workings; control of direction and gradient in 
drifts and roadways; traversing along steep working 
with or without auxiliary telescopes; 

Area and volume calculation; different methods and 
their limitations; earthwork and building estimation; 
laying out of rail curves on surface and underground; 
measurements of depths of incline roadways and shafts; 
determination of azimuth, latitude and longitude. 

Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Types of plans; their preparation, care, storage and 
preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Geological map reading. 

Application of computers in mine surveying and 
preparation of mine plans; 3D laser. profiling of surfaces 
and bench walls. 

[No. Board/Coal/939/2009J 

M. M. SHARMA, Director Gemeral of Mines Safety & 
Chairman, Board of Mining Examination (Coal) 

*R3K, 4 of, 2009 

W.Oft.ft. 68,-O>)0dl WIO IftftOO, 1957 3> fftfaOO 
13 ( 4 ) oioftiof ^ 313 ^ 3 aftorfto writ oftao ^ 
WeR fifPlIIOTfaft OEt 3ftftfftrl aMfooftf,OFT 
cPF'3000-ftoo oft«jnftT fRO si^sei (1) 

0<TC£HI fOHOO OfctTOlfoOioOT OETT $ 

166 S Gib 9-13 


( * ) «IKR ft* IftOTO 

sfosf, wi mPwiT oft $ orfow oft 

onfo (ofoot^ffee oftoor ost -eteoT) 

Oft I 

ofrlRI tel l H fftftftO , 1957 ^ 7SFTO 0>i‘WiT, . 

03* fqwfeo, FTfto 03 ftcdflO.ft ftftffto fWH, OR, ofa, 
tjR Oft ^ ^ ^ RTOOlfOOT 001 3FO ftlOOii ^ 

omm -fftooit wtt ftft sejoiro afaRO-on orfoco 

I 1 

jarfooo c£ srordo aftoftftr so? artier sfndvtf on 
ftwo i • 

TOldf ft 320lft OOI TO^ "00000, jfteiKt., 

30^ 0000 3^ ThTTOR ^ftoOT TOR od ooifrofft TOFU I 

73F 0013, WTO ftftf ft>l 0010,0013 OOOOO 

00 OTOpTOT OOOR 1 

03 T3TRO, WfOOili ft' Ff4 OT# fttOTfTOT, *30^ 

wnoo’fto^ro i 

(w) onft otsfftor: 

odortT Tftftf ^ oio ord oft faatosiMteR iotjta 

oft woo MRRofdOT or wi oow, ^oftfo onrftf ft arcifa 

^ TTOfa Ofd 3> ftlTR 00F0 fefoVftO *300 ^ 

OOT3 I- 

wof ft oft wf on o^o oo oooftoofttPrar, tito . 
fftfapo, TJTRT ^ 'dMlOTO, IftfOFT oft of%0 ftfae ft 

OftTOtftl Tlftt€, W920ft RlSra^STT 3ft 3T3 I 

Ot ja l ftO I WOO Mftftl, OT^FF Oft FTFful O^ftlOl, slo 
ftftl f^fRO Oft OOlffeO, ftfftR 0ft.*5»ft, "fo RITi, 0^2 
000^ft2t, OT^O (OFOft^TO) Olf=R ftfqyi , OTR fts) 
on TW-7W13, Tft+fod tORft ^ OrSRO ^ ftftlO OTOt 

fto 3 FO ■g^T Toooifoftf, WOOftrtRI ’jfft ^^Oft ^ 

fofOOT, "S»T 0000 sftoiR OI?f00 I 

^ ftS fq^rt Oft eff'IOIR O* OREO 

uf^ J l,fftfftOORT3ftft fer^dRo 94lRl0T 
fqRt to^fto , OR oft oftto or olft onft Oft^ ^ 
^ftro orot oftoirft oiooHoof, wot oft onoftft orft 

OO srrfo, T^o r^r^i I 

^0 foooo ^020), WO oft 7R> OIR (30T 
Oft. 3flO wo> ftllrt'i o» Riifiid, ftsft Trfft, "ftrt tp# Oft 
■30^00R, foofto, ROTOT, OTO oft Pm-KTII, ftOti 

'^,ft^ooftT^?o, 'pRftoa oft tftfft SRi 

ftfosftftoft ^ R«w wooiftf OS' olft woo onft i 
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fcfa H* 33^1 wH 3 T& W -if fawtelff ^T5f^l TOW, Tfo TJX* ^ for#FT Tp ^f%7j 


°FT R 9 -Mgiq tp <s^Vi, ^h«mRti«h Rfe UiiqRh, 

inm wif 3 3 ifo aNf 3 foqste, gwi RraRifof i 

^r 4 wdT xpi rrirrr q«if ^ Mw>r 

^ w-T^rq, % iijfi'r 1 r«h xt^ 4 q>ii+ xnq 4 

3 TTf^ I . 

RffqlMtj 'HS’ii I 

(n) R?n<FT, Riubt<j, srfo x^r x^-r^r *> fot^r 
rwiiPwT r 

wffrar xrq R^fol RXCTcRT, tffRT xrq fsfor Rfo) if 
*wi<h, usm x^ 4 grz* # ^ fart wh tt wt, -ant 4 rt 
^15 RfoRU), RFR fofol, -R^XR^ eiigHHl gq 
3H^R, ^upff^i ^ fow, ett^Hnil m, a n y i mn f) 
rts (sifgWter), tfsffin ^n«pvlf ar to-tsrt 1 

^13 ngw, anf 3 'foif xrt ^RFW 3 ?qRi, %if $ 
3 ®i, 9 f*r i*q xp‘ sram Rig at <jqfof?f ar air wn x^ 

aq ? I ) X 3 a##Fl,'qt^^^^^N-aq,lWFR^'q|^J 5 | 

xrt fop Tpn at fonfq xrt ana:, xjtott 

3 RfaT, tp T®-«ai«f l 

afon gfar aT Trar x^ 4 xrh ^t aigawi, 

ata ««'a? Rnjfapi xrg Iqjf< 4 < x«i I 

wr "fxq xrt aforr »pr foqite a aRoff xjx* 4 Tpr*nq 
ar snmgjT wt, am at reremffaai ^ afford 1 

3IRT x^ tqq: <u 5 -i XlRTt rt 34RT at fort, an d'lHI 
xpf fofor, 3ifo srtf at *fki«j><\ ara, ara «tPpi tp 
rtrt, xr cpnrtrotl aFr^fo^ araafoff, gtra 
xp gfora Rfo ^qq | 

gxH taqq Rfaf at fotaa 1 

xpa xp xjfRjra aa ^ xarxf a aftw, aa-atrai x^‘ 
acT-RRTaaxr at xta*pr ^5 awafoif, Fftoqar x^ aci-gpf 
^ "^RitR xif^ ^ ^txH ^RRafra, ap^foi ar 4 ^ 
atfo a^raf*!, aa ^sr 'can 1 

> »Kl--'<ni l =H, 3TRT faate ^ '5'RRT <anl ar ^i<?^k, 

'feint ^ a^r-Ptawl x^ ga: a^ax^ ^ uraaPra 1 
(a)xsrarRafot^"gea : 

g^rr ^ aitx gfom x^‘ sr! r xrgar 
foqa ttoW ar ^xfor iret 7 !, arr^ itrt for, Ifo, ■sfrq?, 
afor, 4 , i«t?'x. "^R, xte ifo, "sfo, atn #sr, 
ifor^gHX, XFifa aapgsRr Rifo, %a (arffor 
xp aflRT ^a) trfo, xarff aa v$ anafta ^ ^arf 
ar afRr 1 

■®Fff R’ t^r ar wft*!, ^xar tg ax?afoff 1 


■gxar ^ war, asfon wa^i ^ Trfqs fo^r<at 

aN 1 

g?r ^ -aaR, tft ?f^r, x ^ 4 

atat^fo, xxfoq xjfotn gq 4 qtyRqi xgar 

wrt' 3 utftsr ^r 133 fa, ^iat rs-rw xp M^ra, 
**, t^HWi'i, ^ar ^ Riar, -srasrc Rfor for?, Rraiarr 
fom, agxfor xRt»r, fo?fo ! . , 

fo*Fr uaR ^ ar, wr ^Tr^r x^ 4 -srat 7 !,^ 

xxq R^T RTJ? I 

gfow x?ar Rtarffo ^pff 4 xtgar R#=rt 4 ^ xfoar,. 
Rwm, xtfo x^- 4 xrfoRR ^ M aRrfR ^fop 4 1 

afoR x^ 4 ^ rrr 1 

[R. ^tafof1/940/2009] 
xrt. xiR. RRf, ^wr xR?rfo7ra xpr 
ww, rrr RTtar (afon) 

Dhanbad. the 4th May, 2009 

G.S.R. 68.— In pursuance of the provisions of 
Regulation 13(4) of the Coat Mines Regulations, 1957, the 
bye-laws for the conduct of examination and grant of 
Overman Certificates of Competency so far as they relate 
to Syllabus for Overman Certificate Examination 
(Appendix-I) is being substituted by the following :— 

APPENDIX! 

SYLLABUS FOR THE EXAMINATION FOR 
OVERMAN’S CERTIFICATE OF COMPETENCY 

(Under Coal Mines Regulations, 1957) 

(a) General Safety and Legisiaiton 

Duties and responsibilities of workmen, competent 
persons and officials (excluding managers, assistant 
managers); discipline amongst workers and control of 
staff. 

Provisions of the Coal Mines Regulations, 1957 
relating to mine workings; explosives and shotfiring; 
haulage; ventilation; precautions against danger from fire, 
dust, gas and water and of other provisions and Rules; the 
enforcement of and compliance with which is the 
responsibility of overman. 

Writing of reports required to be made by overman 
under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 

Mine rescue; physiological effect of mine gases; 
rescue equipment and First Aid. 
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Sanitation and health; miners’ diseases, their 
symptoms and prevention. 

(fe) Methods of working 

Nature of occurrence of coat seams; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geologically disturbed areas. The purpose and utility of 
boreholes in mines; shaft sinking; safety devices; 
temporary and permanent supports in sinking and working 
shafts; examination of shafts and outlets. t 

Opencast methods of mining; mechanized and 
manual methods; deep hole drilling and blasting; shovel 
and dumpers; dragline; bucket wheel excavators; surface 
miner; benching; maintenance of haul roads; precautions; 
white extracting developed pillars by opencast method and 
other safety precautions; method; of reclamation; dump 
management; high wall mining. 

General principles of board and pillar and longwall 
methods; multi-section workings; methods of depillaring 
under different conditions; mechanized pillar extraction; 
precautions to be taken while working near/beneath 
waterlogged areas; roof convergence and convergence 
measuring devices etc.; stone drifting, 

. Elements of roof control; Rock Mass Rating (RMR) 
of roof strata; mechanism of roof bolting; support of 
roadways; face supports and their types, setting-testing 
and withdrawal; systematic support rules; packing and 
stowing; protection of surface structures; working beneath 
statutorily restricted areas and surface structures. 

Safe handling and use of explosives in coal and stone 
in gassy and non-gassy mines; simultaneous sbotfiring; 
blasting in fire areas in opencast mines; safety precautions. 

Inspection of workings; inspection and maintenance 
of haulage and travelling roadways; man-riding system 
and return airways; gates and fences etc, 

Reading of statutory plans, 

(c) Ventilation and Precautions against Explosions; Fires 
and inundation 

Natural and mechanical ventilation; ventilation of 
headings and sinking shafts; siting of auxiliary and booster 
fans; distribution, measurement and control .of air in mines; 
estimation of air quantity requirements; methods of coursing 
of air; anemometer; hygrometer; maintenance of ventilation 
appliances. 

Pollution of air; imiption/occurrence of gases in 
mines; properties of gases; detection and measurement of 
fire-damp and noxious gases; sampling of air; determination 
of environmental conditions; standards of ventilation. 

Design and construction of flame and electric safety 
lamps; their use, examination and maintenance. 


Suppression and treatment of coal dust; suitability 
of stone dusts; sampling and analysis of coal dust. 

Elementary knowledge of causes and prevention of 
fire-damp and coal dust explosion; limits of inflammability 
offye-damp. 

Prevention, detection and control of spontaneous 
heating/fire; sealing off fire areas; fire stopping and their 
examination; precautions against outbreak of surface fires; 
fire fighting on surface and below-ground. 

Inspection of old workings. 

Sources of danger from surface and underground 
water; precautions to prevent inundation and irruptions of 
water; precautionary measures while approaching 
abandoned and water, logged areas; boring machines for 
exploratory work'; water dams; water danger plan. 

Recovery of mines after explosions, fires and 
inundation; precautionary measure during re-opening and 
dewatering of mines, 

(d) Elements of Mining Machinery 

Safety aspects and safe use of different kinds of 
machinery used in underground and opencast mines e.g, 
blast hole drills; rippers; scrapers; shovels; draglines; 
dumpers; road graders; dozers; wheel loaders; bucket wheel 
excavators; spreaders; surface miners; brakes (including 
service and parking brakes); use of steam and internal 
combustion engines m mines. 

Application of electricity in mines; safety 
precautions. 

Winding equipments; ropes and guides; signalling 
and decking arrangements; safety devices; examination of 
winding equipment and shaft fittings. 

Haulage and transport; types of haulages; rope 
haulage and locomotives; self-acting inclines; haulage 
roads in underground and opencast workings; rails and 
tracks; their maintenance and inspection; tubs; signalling; 
safety devices; codes of practices; traffic rules; unsafe 
practices; derailments. 

Different types of pumps; principles and use of 
siphons; drainage and water lodgments. 

Code of practices for transport, installation, use and 
shifting of underground and opencast machinery. 

Belt conveyors and safety appliances. 

[No. Board/Coal/940/2009] 

M. M. SHARMA, Director General ofMines Safety and 

Chairman, 

Board of Mining Examination {Coal) 
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